Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



r 



connections. 



<D ARTICLES 



i. AROED. 



1 



Kitchen Boiler Connections. 



A SELECTION OF 



PRACTICAL LETTERS AND ARTICLES 



RELATING TO 



Water Backs and Range Boilers, 



COMPILED FROM 



THE METAL WORKER. 






ITur^^jTM "^iblT^ION, * l^Nt^AROKD. 






.1 • ■ ♦ V- 






1 ; < . » ' / • 



DAVID WILLIAMS COMPANY, 
232-238 William Strkkt, Nk.w York. 

1899. 






/ } . / - ^ 



iTHE NEW YOHK 

PUBLICLIBRARY 

107403 

ASTOS, LENOX ^nD 
TILDEN FOUND A MOSS. 

1899 



Copyrighted, 1894, by David Williams. 
Copy righted. 1899, by David Williams Company. 



• •••• 



••• 



• • • 



••• 



• • ••: 






? •••• 

• • • • 

• • • • ; 



• • 






•• ••: 



••• ••• 



• • 









• • • 



• • • 






J • • • 



Pbess op 
The Williams Priktivo Co.. 232-23H William St., 

N«w TcRK. 



PREFACE. 



Among the subjects that have been discussed by the corre- 
spondents of The Metal Worker during recent years, none has 
received more attention or awakened more interest than kitchen 
or range boilers and water back connections. It is hardly an 
exaggeration to say that there is a continual stream of inquiries 
bearing more or less directly upon the topic of water backs sent 
for publication in The Metal Worker. Those in trouble seek 
assistance, and their letters call forth explanations and suggestions 
from practical men all over the United States. The frequency with 
which assistance is needed in this department of plumbing work, 
taken in connection with the interest that is shown in the subject, 
has prompted us to publish in book form a selection of Letter 
Box inquiries with their answers. To these numerous letters we 
have added several special articles that have appeared in Thk 
Metal Worker bearing upon the same matter of range boilers 
and water backs and their connection, and have likewise prefaced 
the divisions of the subject with explanatory remarks where they 
were deemed necessary. The work is divided into two parts, the 
first on water backs and boilers and their connections and the 
second on heating rooms from range boilers, a topic that has much 
practical interest for the plumber. We believe that this book will 
appeal to a large number, not only of young plumbers who are 
desirous of learning, but of old plumbers who have not yet fully 
mastered the water back arrangement. 

The first editioa of this book v/^s printed in 1894, and since that 
time there has been a steady and increasing demand for it. In the 
meanwhile a great deal oT'it«f6>HiaHoH bearing on the topics treated 
in the book has appeared in the coliiiiins of The Metal Worker 
and with a view to maKing^th^-ypluma of still greater value, we have 
in the present edition added largely to the different chapters, and 
have inserted an entire new one on lime choked water backs. The 
book contains so much new matter that we feel justified in 
recommending it even to those who possess a copy of the former 
edition. 
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CHAPTER I. 

WATER BACKS AND THEIR CONSTRUCTION. 

The demand for an ever-ready and practically unlimited supply 
of hot water has been met by various devices, until what is com- 
monly known as the " water back " and *• kitchen boiler " furnish it 
to-day. It is the English custom to call the water back the " boiler," 
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JFig. 1 .—Openings Together, One Above 
the other. 
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Fig. 2— Openings Separated, One Above 
the Other. 
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Fig. 3.— Openings Separated on a Line at the Middle. 



and " reservoir " or " storage tank " is the name they give the boiler. 
The water back is sometimes a coil or close loop of wrought iron 
or copper piping, but more generally a hollow cast iron box having 
two holes, inlet and outlet, threaded to receive a pipe or brass 
coupling, to which iron, lead or copper pipe is joined to connect it 
with the boiler. Sometimes the openings are at the center or at 
one end, one above the other, Fig. i, and again at opposite ends, 
one above the other. Fig. 2, or both on a middle line, as shown in 
Fig. 3. 



2 WATER BACKS AND RANGE BOILERS. 

The location of the outlet is s.ldom so arranged as to preven 
the formation of an air pccket or steam pocket at the top. The 
dotted lines in the illustrations, Figs, i, 2 and 3, show the space 
above the outlet in which the air or steam may collect. Fig. 4 shows 
a water back designed to provide against such accumulations. 
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Fig 4. — Openings at Highest Point. 

Frequently there is a partition in the water back, Figs. 5 and 6^ 
to make the water travel a longer distance in contact with the hot 
surfaces so as to be thoroughly heated in passing through 

A water back should provide by its shape and a partition in it for 
a continually increasing water way through it to the outlet, and the 
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Fig, 5.— Water Bavk with Horizontal 
Partition. 



Fig. 6.— Water Back with Vertical 
Partition. 



outlet should be so placed at the highest point as to permit the air 
and steam to pass off freely. 

There are water backs which render good service that are not so 
constructed ; nevertheless they afford opportunity for the collection of 
air and steam, when excessively heated, that interfere with free circu- 
lation and at times cause rumbling, thumping and noise and sometimes 
burst the piping or the water back. 

The water back usually, though not always, is placed in some 
part of the fire chamber of a kitchen stove, and from the custom of 
locating it at the back having been so long observed, it is generally 
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known as the water back. The term " water front " is often used, the 
meaning of which is obvious. When located at the back of a fire 
chamber the accumulation of ashes against it impaired its efficiency 
and the difficulty of removing them led to its being placed at the 
front and sides. It is preferably located at the side toward which 
the draft is directed, so that it will be heated by the hot gases pass- 
ing over it as well as by the fire lying against it. If located on the 
opposite side, the draft being away from it, the gases do not heat it, 
and the fire, furthermore, is seldom as hot on that side. Some- 
limes the water back is suspended over the fire and under the cross 
piece between the . two cooking holes. More often a pipe runs 
around the fire chamber, just above the lining. When above the 
fire the flue space of the stove is sometimes contracted at that 
point ; this is a bad arrangement, as it interferes with the draft of 
the stove. When wood is used for fuel it frequently happens that a 
water back that has given good results when coal was used will fail 
to furnish a sufficient quantity of hot w^ater. 



PIPE WATER FRONT HEATS TOO MUCH. 

Frovi C. S., Pictou, Can, — Can you inform me what causes the rattling and 
jarring in a tank and pipes connected to a range water front constructed of 
ordinary gas pipe and having a double return ? The noise did not occur while 
another range was coupled to the same pipes and tank, some time since. The 
only difference between the present and the former work is that the range for- 
merly used contained a cast iron water front. When the noise gets too loud the 
parties let the water run through the hot faucet. 

Ansiuer, — The trouble reported may result from some fault in 
the construction of the front, or in the manner in which it is placed 
in the fire box of the range ; but we think it is due to the pipe water 
front having too much heating capacity for the boiler with which it 
is connected. 

The favorite blunder in constructing a pipe water back was to 
use larger pipe in it than that used in the connections between the 
back and the boiler, thus making a reduction necessary. This re- 
duction, if placed in the horizontal pipe, leaves an air trap and a 
place for steam to form when the conditions are favorable. Then, 
too, pipe coils are much more liable to get out of position than cast 
backs are, and the fitters must be careful not to strain the coil out 
of position while screwing up the connections. 
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We advise our correspondent to examine the coil and see whether 
there are any points that will not free themselves of air when water 
is admitted. This defect may exist by the use of a reducing ell or a 
coupling in the coil, or by the return end of the coil being a little 
higher than where the pipes enter the range. If this defect is not 
discovered, the trouble will be found due to restrictions in the con- 
nections, too much heating surface, or incrustation of the pipes. 



WATER BACK HINDERS BAKING. 

From W. F. S., Bayfield, Wis. — Please help me out in a matter that has 
given me considerable trouble. I put in a bathtub for a customer, and as they 
had no range for heating the water but a large No. lo common cook stove I 
made a water back out of |^-inch gas pipe, using five j^ close return bends, 
and placed it in front of the heavy sectional cast iron fire back in the stove, the 
water back being the full size of the fire back. Since putting it in the oven will 
not bake at all on the top and, also, bakes very much slower on the bottom. 
They use coal exclusively the year round and have exceedingly hot fires, yet the 
oven will not bake. The stove always baked well before the water back was 
put in. The reason I placed the water heating apparatus at the back was : i, 
They wanted all the hot water they could get ; 2, by putting it in front it would 
interfere with the drafts of the stove, and, 3, I saw several different styles of 
ranges with water backs instead of fronts and thought if they baked all right this 
one should. I have heard that occasionally there is difficulty in ranges so con- 
structed. 

Note, — It is not unlikely our correspondent's difficulty is due to 
the fact that the water back takes out so much heat from the fire 
that not enough is left to bake suitably. We hardly think the trouble 
is due to its direct cooling influence on the oven. He intimates 
that a great deal cf hot water is used in this house, and it is need- 
less to point out that if this is so, a great part of the heat of com- 
bustion of the coal is carried off by the water, and consequently 
does not go to the oven. We can make no suggestions except to re- 
move the water back or reduce its size and so locate it that it will 
not obstruct the flue and hinder the draft, or else increase the grate 
area. 

From G. W. J., Farmington^ 7/7.— In answer to " W. F. S.," Bay- 
field, Wis., I would advise him never to try to use a coil water back 
or cast water back. Instead, let him use a coil water front made in 
the following manner: Run three pipes in front with close bends. 
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Then at the opposite ends of the fire box from the boiler run pipe 
across the end of fire box to center of long J center. Then turn to 
boiler^ letting the pipe hug J center, to give the draft over the oven 
plate all the space possible between the pipe and plate. Also give 
gradual rise to all coil pipes. Three-quarter inch pipe is large 
enough for a 30-gallon boiler, though the size of the pipe depends 
upon how much room there is between the oven plate and J center, 
Goo^ judgment is all that is required. 



A PLAN FOR HEATING WATER. 

From J. S., Vincentown, N, J. — I have a customer who wants plenty of hot 
water for dish washing at a country hotel, and does not want to interfere with 
the cooking. There is no water supply except from a pump, and his stove is an 
old fashioned flat top cook. He does not want to spend money for a new stove, 
a tank and a force pump, but thinks that a Yankee ought to be able to meet his 
case. So I make application to The Metal Worker for assistance. 

Answer, — A supply of hot water that has been found satisfactory 
in similar cases has been obtained by the following plan, as shown 
by the cut : A pipe water back is made for the stove, special ells 
being used for the purpose. One pipe enters from the back of the 
stove, just above the top of the oven, and runs across it to the fire 
chamber, with a drop ell. Then along the fire chamber to another 
ell and from it across the oven on the other side and out of the 
stove. If the special drop ells cannot be secured readily, two more 
ells should be used to drop the pipe that runs across the fire cham- 
ber so that it will not choke the draft. The fire bricks should be cut 
down in hight, to let the pipe back so that it will not take up fire 
space. A stand should be made to support a good oak barrel a few 
inches above the top of the stove. From the bottom of the barrel a 
pipe should be taken that has been connected by asbestos washers, 
red lead and jam nuts. About 6 inches above the bottom of the 
barrel another pipe should be taken from the side. These two pipes 
should now be connected with the pipes in the stove, being careful 
to have a slight descent from the bottom of the barrel to the fire 
chamber, and a slight ascent from the fire chamber back to the side 
of the barrel. The more direct connection should be made to the 
side of the barrel. A faucet should be placed about 10 inches above 
the bottom of the barrel so that there will be no possibility of the 



6 WATE3 BACKS AND RANGE BOILERS. 

barrel becomiag empty. The barrel can be filled by a bucket nearly 
to the top, leaving some space for the water to expand as it is 
heated. A wooden cover should be provided. If steam is made in 




A Plan for Heatli^ Water, 

the kitchen a pipe can be run from the side ot the barrel, near the 
top, to the chimney to carry the steam off. 



A SUGGESTION IN WATER BACKS. 

From A. H. F., Lancaster, Pa. — I am an apprentice and would like the 
readers of T/ie Metal Worker to give me their opinion of this boiler and range 
connection, which I think would be a great advantage where the water back of 
a sin^'le range is not large enough, and where it is not desired to go to the ex- 
pense of connecting two water backs to the boiler. The water front is made of 
i-inch pipes. I think when put in as shown in the sketch they would not take 
up any more room than a cast water back and would give more hot water. 

Note. — We have reproduced our correspondent's sketch, as it is 
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an interesting modification of the ordinary water back, but we fail 
to see that it has any special points of merit. The fact of the mat- 
ter is, the heating power of the water back depends upon the surface 
it exposes to the fire, provided there be connections of suitable size 
between it and the range boiler. In the present instance a double 
coil, giving the surface of four lines of pipe, and then connected by 
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flow and returns of suitable capacity, would, we think, have fully as 
much heating power as the double arrangement shown. 



A WATER BACK IS BETTER. 



F^om G. M., Camden, N. J. — A friend of mine contends that better results 
can be secured from a kitchen boiler by running a pipe from the bottom of it to 
the fire and extending into it some 6 or 8 inches than can be secured with the 
usual water back connection. The illustration presented herewith shows his 
idea in the large pipe from the bottom of the boiler, which he claims must be of 
twice the capacity of the pipes ordinarily used to accomplish the results which he 
claims. The dotted lines to the boiler show the usual pipe connectioDS to the 
water back. He claims the water will circulate through the single pipe the 
same as if connected in the regular manner, because hot water ascends and cold 
water descends. We have left the matter with The Metal Worker for a decision. 
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Answer. — The idea advanced is not new, and if the aevice pos- 
sessed the merit which is claimed, the more expensive water back 
connections of to-day would have long since been supplanted by it 
That circulation of water will take place in such a pipe is true, but 
in an irregular way. In operation the device would have a tend- 
ency to create steam, and there would be a continual struggle for 
the hot water to find an exit against the pressure of the cold water. 
The water in the extreme end when the fire was excessively hot 
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would be rapidly generated into steam, and the continual condensa- 
tion and creation of vacuum to be filled by an inrush of water 
would be a severe strain on the piping, and create a noise that 
would be anything but pleasant. 

HEATING CAPACITY OF WATER BACK. 

From E. W. H,, Sanla Barbara, Cal.—\ want to set a 50-gallon kitchSH 
boiler, and should like to know how many feet of j('-inch pipe should be ex- 
posed in the fire box to heat the water rapidly, usmg wood as a fuel. How 
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should the pipe coil be placed in the fire box ? Is ^-inch pipe the proper size 
to use ? Is a pipe water back preferable to a cast iron one ? Is anything gained 
in the rapidity of heating the water by placing the boiler horizontally above the 
top of the range ? Should both of the pipes from the boiler pitch down to the 
water back ? With a view of keeping the water hot after the fire had died 
down, and also of keeping down the temperature in the kitchen, would it pay to 
jacket the sides of a 50 gallon boiler ; and if so, would a ^-inch layer of hair 
felt, covered with a layer of tin, be enough better than |4'-inch pine without a 
tin covering to warrant the added cost of the felt and tin ? 

Answer. — The capacity of the water back or coil for heatinjzf 
water used in connection with a kitchen boiler has not been recorded, 
and is a question which is open to solution. A method of calculat- 
ing the capacity, which has been found satisfactory by a correspond- 
ent, decides that i square foot of heating surface in a pipe coil will 
successfully heat 5 gallons of water ; and then the correspondent 
states that a very much larger quantity can be heated without risk. 
By another correspondent the statement is made that 1 square foot 
of heating surface will heat half as many gallons of water as it will 
carry feet of radiating surface in a radiator. It is generally assumed 
tliat a coil made of wrought iron pipe and located in the fire box is 
one of the best heating surfaces that can be obtained, from the fact 
that in a majority of cases all sides of the coil are affected to a greater 
or less extent by the direct action of the fire. When such a coil is 
used in a hot air furnace or heating stove it is calculated that t 
square foot of such coil surface will carry about 30 feet of surface in 
a radiator ; and, using the deductions of the previous correspondent, 
it can readily be calculated that i square fo )t of heating surface in 
the coil will heat 15 gallons of water per hour from 60 degrees to 212. 
If our correspondent wishes to heat 50 gallons of water 3 or more 
feet of surface will be required ; and if he desires to heat the water 
quickly he will find it better to use i-inch pipe than smaller. After 
circulation is started between the water back and the boiler the 
water will enter the water back at a considerably higher temperature 
than 60 degrees, and will reduce the work to be performed by the 
water back. It is quite possible that 3 square feet of heating surface 
would prove sufficient to heat the quantity of water specified if ex- 
posed to a steady fire. If, however, water is to be drawn off from the 
boiler frequently, and the coa^s of the wood fire do not lie against 
the heating coil, it may be better to use a coil exposing much more 
sttrface From the information given in reference to the first ques- 
tion it will be seen that the pipe water back has more advantages 
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than a cast iron one, and its proper location is in the fire box. It has 
been stated by those who have had experience that a boiler placed 
horizontally above the range heats morequickly than it is possiblcto 
heat a boiler of the same size set upright beside it. It not only gets 
the radiant heat from the top of the stove, but also the heated cur- 
rents of air arising from it ; and a still greater advantage is derived 
from the more rapid circulation which will always lake place be- 
tween a boiler and a water back when the boiler is located a few feet 
above it. The pipe should run as straight and direct as possible 
from both of the connections at the boiler to the water back. There 
is no doubt of the benefit to be derived from covering the boiler to 
prevent the loss of heat both in summer and winter, but it is prob. 
able that small benefit, from a financial standpoint, would be derived 
from the use of a high priced boiler. 



FIRE OVERTAXED. 

From J. G., Red Bank, N. J. — I have a job piped with iron pipe, as shown 
in the sketch, in which it is impossible to get the water hotter than lukewarm. 
A /^-inch supply connects at the top of the boiler and a tube of copper runs 
within 6 inches of the bottom of the boiler. A |;^-inch hot water pipe runs from 
the top of the boiler to a sink and bathroom and then is reduced to a ^-inch 
pipe, which returns to the boiler and connects with the pipe which carries the 
cold water from the boiler to the water back. The cold water pipe to the water 
back and the return to the water back are both |;^-inch. All of the pipes have 
a heavy fall and the bathroom is on the second floor, all the other fixtures being 
on the first. The range used is a No. 8 hot air range with an oval cast iron fire 
pot, which is cut out on one side for the water back. If the water cannot be 
made hotter the job will not be satisfactory. 

Note, — Evidently a great deal of work is required of the fire, 
which must cook on top of the range, bake in the oven, heat the kitchen 
and heat a current of cold air to be used in warming another room 
as well as heating the water in the boiler and the constantly cooling 
circulating system by means of the water back. The water back in 
5uch a range is necessarily exposed to the air current on one side, 
which has a cooling effect, and the fire chambers are not ordinarily 
increased to meet the extra requirements. The cast iron fire pot with 
the air currents outside of it absorb heat and chill the outer portion 
of the fire very rapidly and do not leave it in a state to have a power- 
ful effect on the water back. It is probable that the water back is 
placed on the side away from which the gases are drawn, and they 



WATER BACKS AND RANGE BU1LEB5. II 

faave very little effect upon it, and, as a consequence, it fails to heat 
the water. It is probable that the result desired by our correspond- 
ent can be best obtained by doing away with the water back, using 
a solid fire pot in the range and running a coil of i-inch pipe around 
the top of the fire pot. It should be run so that it will not obstruct 
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the draft, yet will be subjected to the hot gases passing over it as 
well as being heated direct by the fire. There is nothing in the pip- 
ing of the job to be criticised except that larger than a J^-inch return 
pipe is seldom used on so small a job, and often a ^-inch pipe is con- 
sidered ample. 

LOCATION OF WATER BACK. 
From J, R,, Trenton, N*J. — I submit herewith a sketch of a 
pipe water back which I have seen in a coal range when using gas as 
a fuel. It will be readily noticed that it exposes much more surface 
than is presented by the usual return bend coil, and that it is 
so constructed that there is a gradual ascent in the water way from 
the inlet to the outlet ; also that it isso located with reference to the 



li 



WATER BACKS AND RANGE BOILERS. 



cooking holes as to not interfere with the cooking. From my exper 
ence with heating coils I am inclined to believe that, located as th 
coil is, it will do better work than if it were in the fire chambi 
proper, where the coal comes in contact with it. This coil is intendc 
to be suspended above the top of the fire so that the radiant heat an 
also the hot gases come directly in contact with it; and when used i 
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a wood range I am of the opinion that its efficiency could not be it 
proved by any other location. I am satisfied that a coil made in th 
style and located above the fire will heat 15 to 20 gallons for evei 
square foot of surface exposed. 




Originally water backs supplied the hoi water direct through the 
pipes to the faucet, and to meet this demand on their capacity they 
were gradually enlarged to an unwieldy size. Their size shrunk again, 
however, on the introduction of the storage tank, the outgrowth of 
which is to-day commonly called the kitchen boiler. The boiler is 
generally made of heavy sheet iron and galvanized, or of copper and 
tinned on the inside When made of iron the material is sufficiently 
heavy to prevent its collapsing in case of its being emptied of water. 
Copper boilers are reinforced on the inside by bands or rings to 
give them strength for the same purpose. Valves are sometimes 
placed at the tops of boilers, or pipes are run from the boilers to a 
point higher than the supply, with an open end to permit air to enter J 
to prevent a vacuum and collapse of the boiler or to permit thftl 
escape of air or steam. Boilers are made to stand various pressures * 
from the street mains without bursting, and are tested, as a rule, to 
150 pounds to the square inch. In size boilers vary from 20 gallons 
to the popular 30 and 40 gallon sizes that are 12 and 14 inches in 
diameter and about 5 feet high, up to the 80 a'ld 100 gallon sizes. 
Special boilers that hold 500 to 1000 gallons are made to meet ths I 
requirements of a large hot water supply. 

Boilers are used both upright and horizontal, and in either case 
the]' always have four openings. The upright boiler has two open- 
ings in the top, one in the side about 18 inches from the bottom and 
one in the bottom. One of the top openings is to receive the water 
supply, and should have a delivery tube attached to it running down 
to a point half-way between the side opening and the bottom of the 
boiler. This supply tube should have a hole in it, just within the boiler, 
}i inch in diameter, to prevent the water being syphoned out of the 
boiler in case the water supply should be shut off and water drawn 
from some lower faucet. The other opening in the top of the boiler 
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is for the hot water service. The opening in the bottom of the boiler 
is for a pipe to carry the water to the water back, and this pipe 
should have a cock in it to empty the boiler when repairs are neces- 
sary, and also to drain the boiler occasionally and let the sediment 
that collects at the bottom pass off. The opening at the side is 
usually about one-third of the hight of the boiler from the bottom, 
and is to receive the pipe that carries the hot water from the water 
back. In some sect'ons of the country boilers are made with three 
openings in the top, the third opening having a delivery tube, the 
same as the cold water supply, and is used to receive the water from 
the return pipe of a circulating system. Boilers are constructed for 
special cases with a coil of pipe inside of them, through which 
steam is passed to heat the water. The boiler must be supplied 
with water from a source that will always keep it full, and if so sup- 
plied it may be se^ in a room above, in another room, or at any con- 
venient place in the same room with the water back with which it 
is connected. When the boiler is located beside the stove a stand 
should be secured that is high enough for the purpose. It is prob- 
able that a majority of the boilers in use are set much lower tVan is 
desirable, though it is possible to secure circulation when the side 
opening in the boiler is only a few inches above the top of the water 
back. 

Circulation is 'the movement of water between the water back 
and the boiler and is due to the difference in the weight or density 
of the water at different points, caused by its expansion by heat. 
The cooler water being the heavier sinks and forces up the hot 
water, which is lighter, and as the object is to get the coolest water 
to flow to the water back to be heated, it is evidently desirable to 
have the boiler set at a reasonable hight and preferably above the 
water back. As the water expands by heating, the return pipe 
from the water back should be larger than the pipe that supplies 
the water back, and it would also be well to have the boiler opening 
of a correspondingly large size. As soon as the heated water 
reaches the boiler it rises to the top, and losing some of its heat it 
falls. When the water back is made the low point the cold water 
passes to it and the hot water is forced to make room for it, keeping 
up a constant circulation. When all the water in the boiler has 
been made hot the action is the same and governed by the same in- 
fluence, but the difference in temperature at the hottest and coldest 
points being so slight, there is little difference in weight to promote 
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circulation, and then it is not sufficient to overcome any defects in 
principle or piping. When the water is cold and the fire is first 
started, the difference in the temperature and weight of the water at 
the hot and cold points is greatest and circulation is free and smooth ; 
but when all of the water becomes so hot that no difference can be 
felt in the water back pipes, the circulation almost ceases. Then a 
seemingly slight departure from the correct principles assumes pro- 
portions that cause great annoyances, for steam is liable to 
form in the water back, which, together with trapped pipes, badly 
wiped joints or protruding washers and small return pipes, all tend 
to produce the noise that is such a frequent cause of complaint. If 
the top outlet in the water back is below the top of the water cham- 
ber, opportunity is afforded for the collection of steam, which will 
stop or delay circulation u til it rushes to the boiler, when it is 
liable to condense anywhere in transit, and the sudden filling with 
water of the space it occupied will be effected with a force that will 
strain and stretch the lead pipe and produce a thumping and rattling 
that sometimes can be heard wherever the piping extends. This 
force frequently bursts the hot water pipe when made of lead and 
sometimes bursts the water back. 



PRESSURE SUPPLY AND PIPING TO BOILER. 

From J. M. S., Hinsdale, N. K — I have a range boiler to set and would 
like The Metal Worker to answer the following questions and give the reason 
for them : Water is to be supplied to the boiler from a tank over the kitchen, 
and hot and cold water are to be supplied to a bathtub and wash basin and for 
use in the kitchen. I will have to run a pipe from tank to boiler. Would it be 
best to run this supply down into the cellar and tap it there to supply the tub 
and basin and then continue it up to boiler, or should I put in a separate pipe 
from the tank to supply them with water ? Would there be sufficient pressure 
to keep the boiler full and supply the other fixtures with water if only one pipe 
is taken from the tank ? Is it necessary to extend either the cold water inlet or 
the hot water discharge down into the boiler, and how far for each ? The boiler 
is to be heated by a water back in a range, and ^-inch pipe is to be used 
throughout. Is this correct for the different pipes ? 

Answer, — It is not necessary to have a separate pipe to supply the 
boiler with cold water, and a branch from the pipe that supplies the 
other fixtures will answer every requirement. Just as long as there 
is water in a tank placed above a boiler the water will run down 
into the boiler, though when a cock is opened on the same pipe the 
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pressure will be slightly reduced, but not enough to cause trouble 
The cold water pipe should extend down by means of a tube into the 
bo ler to within 6 inches of the bottom, and the tube should have a 
hole in it ^ inch in diameter at the top to prevent syphonage. This 
tube delivers the water to the boiler without permitting it to mingle 
with and cool the hot water at the top. The hot water discharge 
should not extend down into the boiler, because the hottest water is 
at the top and should be allowed to escape at once. There will be no 
trouble from the use of ^-inch pipe, though J^-inch is more gener- 
ally used for economy both of water and material, as it supplies 
water fast enough to be satisfactory for household use. 



CONNECTING SUPPLY PIPE TO RANGE BOILER. 

From C. W., Norfolk, Neb. — ^What objection is there to connecting the 
supply pipe of a range boiler outside ta the bottom of the boiler, instead of at 
the top and running it down inside to near the bottom, as is the usual way ? It 
seems to me that one would be as efficient as the other. 

Answer, — So far as the efficiency is concerned there is no choice 
between the two methods. If our correspondent particularly desires 
to bring his cold water pipe to the bottom of the boiler on the out- 
side, we really can see no serious objection to his doing so. The only 
thing to bear in mind is that if the cold water supply is not carried 
to the level of the top of the boiler, any interruption in the supply by 
opening a faucet below the level would empty the boiler completely, 
and this is a situation most people try to guard against. Further- 
more, if the supply was run to the level of the top of the boiler and 
then immediately down to the bottom, there would be some danger 
of syphoning the boiler empty if the water was drawn from a lower 
level. Where the cold water supply enters through the top of the 
boiler a small hole near the connection prevents this syphoning, but 
it would hardly be feasible to have the hole in the pipe if the latter 
was without the boiler. 



FAULTY CIRCULATION IN RANGE BOILER. 

From E. M., Potsdam, N. V. — I send herewith the drawing of a range 
boiler which I have set and which does not do good work. I have set a good 
many in the sanie way and I have never had any trouble before. The water 
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front in the stove is tapped for J('-inch pipe and the boiler piped widi ^-incfa 
galvanized pipe, with ^^nch {upe inside. I would like to know what was the 
cause of the faulty circulation. 

Answer. — If our correspondent's sketch represents the exact 
position of the pipes, we think the cause of the trouble is easily 
discovered The pipe A which carries the cold water from the 
boiler to the water back is made to rise from the bottom of the 
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boiler to the elbow, from where it descends to the water back. This 
arrangement is a most effectual way of checking circulation, as the 
water is forced contrary to the natural direction of the flow. If our 
correspondent will raise the boiler so that both of the pipes A and B 
incline up from the water back and form a continuous ascent to the 
boiler we think he will have no more trouble. Another way of 
accomplishing the same end would be to run the pipe A as shown 
by the dotted line. « 

TROUBLE FROM SMALL PIPING. 

From G. C, P.. Neiv York. — I would like a little more iuiormation about a 
hot water boiler, I was called upon to fix a boiler in which the water keeps up 
a continuous boiling when the lire is lighted. It annoys the family very much 
and they want it stopped without putting out the fire. There is a ^-inch lead 
pipe connected to the lire back. 

I^ole. — We can safely say in the present case it was a mistake to 
connect the fire back to the range boiler by so small a pipe as j4 
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inch, for the larger the circulating pipes the freer would be the cir- 
culation and the less opportunity exist for steam to form, Further- 
niore, where the water is limey, a circulating pipe will often block 
up quickly, and there is all the more reason for a pipe of ample size 
to begin with. Another common trouble with range boilers is to 
have too large a surface of water back, which raises the temperature 
of the water in the boiler so high that the least addition of fire will 
produce ebullition. Any traps in the pipe will interfere with the 
circulation and sometimes give rise to the noise complained of, and 
It is possible that the small area of the J^-inch pipe may so impede 
the circulation that steam forms in the water back before the water 
in the boiler is brought to the temperature of boiling. The entrance 
of this steam to the boiler and its sudden condensation there creates 
the noise. 

CONNECTED TO HEAT RAPIDLY. 

From C. C, Chicago, III. — How could I improve the efficiency of a jo- 
gallon hot water boiler so as to facilitate the rapid heating of at least a por- 




Connected to Heat Bapldl;. 

don of, if not the entire, water contained in it ? My case is this : A cus- 
tomer of mine recently moved into a house, in the kitchen of which a 50-gaIlon 
boiler is set up and connected with the usual hot water piping found in most 
houses to sink, bath, &c. The tenant who lived in the house before, and whose 
range I also connected to the same boiler, had no difficuhy in getting all the hot 
water he required. He, however, had a lat^e No. 9 range, with a large water 
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back. The range of the new tenant is somewhat smaller, and in my opinion 
should be considerably larger to perform the task required of it. He does not 
care to buy a larger range, but wants me to fix the matter so as to help him out 
if possible. To do this, I propose to change the hot water return from the range 
irom where it enters the boiler now at A to where it is shown at B by the dotted 
outline of the pipe and stop up the hole at A. This arrangement I think will do 
the business ; am I correct ? I would like to have your opinion on this proposed 
change in the pipe. 

Answer, — The expedient suggested by our correspondent will 
help him out of the difficulty. It would be a better plan to connect 
the inlet at the point C instead of at B, say 6 inches or 8 inches be- 
low the top of the boiler. This plan of putting the hot water con- 
nection at the top of a boiler in order to obtain hot water quickly 
does good service. 

QUICK HEATING CONNECTIONS. 
From Milwaukee Gas Stove Company, Milwaukee^ Wis. — We have 
before us your answer to " C. C," and knowing that you are open to 
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information we give you some based on actual and exact experi- 
ments. We have met with the same complaint as your corre- 
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spondent in adapting gas to the work of heating water, and about 
three years ago hit upon the plan illustrated in the accompanying 
cut, being, so far as we know, the originators of this method. The 
experiments were made with a 40-gallon tank, first with the ordi- 
nary side and then with the top connection. Comparative tests 
were made for 10, 20, 30, 60 and 90 minutes, all conditions being the 
same for each. The temperature of the water was taken before 
each trial and at the end of the specified number of minutes the entire 
40 gallons were drawn off into a bathtub and the mean temperature 
recorded. In every instance the top connection showed the better 
result. That we obtained a higher mean temperature was a sur- 
prise to us, and we can only account for it by the fact of the heated 
area being less, and the radiation thus proportionately decreased. 
However, the fact remains as stated, and should these tests be 
doubted we respectfully advise that they be repeated by others and 
the result, we are sure, would be that never again, under any 
circumstances, would the "good {?) old way ' be advocated. 

From N. S. P., New York. — I quite agree with the conclusions in 
your reply to "C. C." as to the connection of the return (hot water) 
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pipe from water back, because of personal experience in that direc- 
tion, which agrees with that of the Milwaukee Gas Stove Company. 
At the same time I must dispute the correctness of the claim pre- 



WATER BACKS AND RANGE BOILERS. 2t 

seated by the last named company, that the idea of connecting the 
hot water return pipe at top of boiler originated with them three 
years ago, beciuse I have been experiencing the benefits of that 
method of connection for more than ten ye .rs. When I purchased 
my house about that time the boiler was in position, but failed to 
give satisfaction, as no hot water could be drawn from it for a con- 
siderable time after the fire would be lighted in the morning. My 
plumber, who is well known as one of the leading members of the 
Master Plumbers' Association, at once undertook to remove the 
Ctiuse of dissatisfaction, and made changes which were certainly 
new to me. He took cut the hot water return pipe from the usual 
side opening in boiler, which he had plugged up, and carried the 
pipe upward to top of boiler, where he had inserted a Tr to one 
branch of which he connected it. From the other branch of the X 
he took his hot water supply pipe for the fixtures through the house, 
and I can state positively that since he made the change there has 
not been a particle of trouble with the hot water supply. He does 
not claim originality for his method, as it was well known at the 
time as the Creque method of connection. Hs maintains, however, 
that the water in the boiler will heat more rapidly by having the 
hot water return pipe connected at top instead of sideof boiler, and as 
he has given me satisfactory proof that he is correct, it is only right 
that I should concur in his opinion. I inclose diagram of boiler 
connection. 



A NOISY RANGE BOILER. 

From F H. & N., Dundee, N, K — We address you for information on 
water heating arrangement, as shown in the accompanying diagram. The 
trouble is that there is a rumbling and snapping at A in the return pipe from 
boiler to water front! We first had ^-inch iron pipe where the i-inch lead pipe 
now is. We think the i-inch lead pipe helps the trouble a little, but still it 
rumbles and snaps continually. We have examined every pipe about the 
boiler and water front to see that none were screwed in too far. We would 
place the boiler further away from the range, but cannot do so, as there is no 
place to put it in. 

JVote. — As our correspondents' sketch shows, there is apparently 
no trouble with the pipe. It would, however, be better for the cold 
water pipe between the water front and boiler to run on an easy 
curve, instead of the sharp bend shown in the sketch. It is possible 
that this construction, due to the sharp bends, may retard the water 
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sufficiently to permit the formation of steam, and that being expelled 
from the water front and condensing as it meets the cold water in 
the boiler, gives rise to the rumbling and cracking noise complained 
of. We would suggest that while this may increase the trouble, not 
unlikely the real cause is the too large exposure of the water 
front to the fire. Our correspondents might try the experiment of 
cutting off some of the water front by means of fire brick placed in 
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front of it. There would be no particular advantage in placing the 
boiler further away from the water front ; the only difference would 
be that there would be the chance of radiation from the connecting 
pipes, but this would not have any appreciable effect. 



jFrom W. N. N., IVashifigtofiy D. C, — I notice a description of a 
noisy range boiler, by " F. H. & N.," Dundee, N. Y. If your corre- 
spondents will change their boiler connections, as shown in Fig i ot 
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Fig. S.— Byu's Steam Apparatng 
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the sketches I send, I will guarantee that the boiler will be as gentle 
as a lamb. This connection was patented by John C. Ryan of Chi- 
cago about 1867, for a steam heating apparatus, and it is also a 
good arrangement for heating and small steam plants, it being suffi- 
cient to run a 6 horse-power engine in a brass foundry. I am cer- 
tain the patent has run out. The connection as originally applied is 
shown in Fig. 2. Where used for supplying steam to an engine the 
steam was taken from the top of the supplementary boiler and 
passed through a coil over the fire before being taken to the engine. 
If only used for steam heating this supplementary coil is not em- 
ployed, the steam being taken direct from the top of the reservoir 
boiler. The lower coil contains 75 feet of i-inch welded pipe. 



PIPE THE SAME AS IN HOT WATER HEATING. 

From S. H. D., Watkins^ N, V, — I notice a good many sugges- 
tions in T/ie Metal Worker as to the proper manner of making range 
boiler connections. Allow me to say that if a boiler is treated the 
same as a hot water radiator and the connections made in accordance 
with the rules for hot water heating, the boiler can be placed any- 
where in a building that a radiator could be placed with good re- 
sults. The circulating pipe must be kept separate from the supply 
and distributing pipes. I have placed boilers in many strange and 
unusual positions and have never failed in a practice covering many 
years to get good circulation. 

PIPING FROM STOVE TO BOILER IN DIFFERENT ROOM. 

From T. V. L., Holland, Mich, — One of my customers has a kitchen boiler 
and stove, with heating coil, set up in the usual position, with flow and return 
pipes fixed in orthodox fashion. The boiler stands in bathroom, which is 
separated from stove by a partidon, but the water is heated and circulates satis- 
factorily. The owner, however, desires turning the room in which the stove 
stands to some other purpose, and contemplates moving the stove iiUo another 
room 24 feet away from the range boiler. The difficulty is in providing for the 
hot water circulation pipe, which it is suggested should be brought down from 
water back and carried, together with the cold water supply pipe, under the 
floor for 24 feet, and then connected in the usual way at side opening in boUer. 
I do not think it will work satisfactorily ; but as the owner desires the job, of 
which I inclose a sketch, done in that way, I would like an opinion from Tht 
Metal Worker. 

Answer. — The sketch submitted by our correspondent, as indicat* 
ing the proposed change, shows the pipes carried under the floor 
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from boiler to stove and return. Such an arrangement would be 
defective as regards the hot water return pipe, which would be 
trapped, and would not work satisfactorily, while the cold water 
may be carried under the floor, as shown. The better plan, as re- 
gards the hot water pipe, would be to carry it upward and across 
the intervening space along the ceiling, finally connecting it at top of 
boiler. By this means a proper circulation will be established, and 
no trapping of the hot water pipe occurs, such as would be the case; 
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if run under the floor. The natural tendency of water when heated 
is to rise, and if this action is reversed, trouble, dissatisfaction and: 
failure to accomplish the desired result will necessarily follow. The 
diagram which we herewith present gives an intelligent view of the 
situation The solid lines show the present or existing method, the 
stove pnd boiler in close proximity to each other, and the flow and 
return pipes discharging their functions properly. The double 
lines illustrate the hot and cold water pipe arrangement, with the 
stove removed 24 feet from boiler, as desired by the owner of 
the building. The dotted lines show the direction which we sug- 
f:est as the proper one for the hot water pipe, viz., carried upward 
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from water back and across the ceilings intervening and connect- 
ing at top of boiler. 



KITCHEN BOILER WITHOUT TANK. 

From J. C, Clinton, N. K — I would like to know if there is any way that I 
can use a hot water boiler in the kitchen and not have a tank to feed the 
boiler. What I want to know is whether I can set the boiler high enough to 
draw hot water in the sink and feed the boiler from a force pump in the sink. 

Note, — The circulation in a kitchen boiler for supplying hot wa- 
ter depends upon the boiler being constantly filled, so that the wa- 
ter will circulate through the water back and keep up a constant 
current through the reservoir. We do not think it is practicable for 
our correspondent to attempt to use a closed hot water boiler where 
the only source of supply is a pump attached directly to it. We 
would suggest that instead he dispense with the ordinary kitchen 
boiler and use in its place an open tank with a pipe from the bot- 
tom connecting to the lower part of the water back and another 
pipe entering some distance up its side, so that when the tank is 
filled and a fire is in the range or stove a constant circulation of wa- 
ter will take place. Of course it will be necessary to keep the tank 
filled at all times, and there is the grave danger, where a pump 
is depended upon, that the water will be drawn off and the need 
of supplying the tank from the pump will be overlooked. In an 
extreme case the water might be drawn entirely from the tank 
and what was left in the water back expelled by evaporation and 
the water back become red hot. In that case the introduction of a 
supply of fresh water to the tank would likely give rise to a disas- 
trous explosion. One safeguard would be to have a water glass at 
the side of the tank, so that the water level could be easily seen ; 
but even then, in an ordinary household, there would be a good deal 
of danger that the tank would not be kept properly filled. 



Front O. M. H. — I saw a letter from "J. C.,'* in which he wants 
to know how to run a boiler without a tank. Now, several years 
ago, more or less, a party called on the Old Man to see if he could 
get them up a boiler that would pump well water, cistern water, hot 
water and cold water. It kind of knocked the Old Man silly at first, 
but after he had studied it he said he could do it ; and when he 
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said he could do a thing you couid bet all you were worth he knew 
what he was talking about. 1 send you d sketch of the job he turned 
out, which worked first rate and gave perfect satisfaction. The 
sketch explains itself ; but as you may not understand it, I will g[ve 
a little explanation. To pump cistern water in the sink close S, B 
and A and open H and D, To pump well water close H and open 
S. To pump hot water in the sink close S, D and A and open H, B J 
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and E. To pump hot water in the bathtub close E, D and A and 
open B. To pump cold water in the bathtub close B and D and 
open A. The pump is an ordinary force pump. The boiler always 
remains full of water and would not collapse even if there wa 
water in it, as the hot water pipe can be left open all the time. J 
Furthermore, there is no stop in the hot water pipe to the bathtub, t^ 
C is a telltale pipe, showing the quantity of water, the depth and! 
also the temperature. I send this sketch and account of the job.f 
thinking that " J. C." or others may get some aid from iL. 
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KITCHEN BOILER BELOW RANGE. 

From P. S. J , Jersey City^ N J — I submit a sketch of a boiler 
connection which I have made at the earnest solicitation of one of my 
customers and against my best judgment. The range is a brick set 
range in the kitchen and the boiler is located in the basement under- 
neath, so that there is a space of about i8 inches between the top of 
the boiler and the bottom of the water back. After the connection 
had been completed and the range fired, heat could be detected in 
the pipe connecting in the side of the boiler as far down as X, and, 
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Strange to say, the pipe running to the bottom of the boiler shows 
heat at a point a couple of feet below this, as shown by the lower X. 
I have talked with a number of plumbers about this connection and 
am told that such connections have worked, while others claim that 
they will not work. I should be glad to hear from the readers of 
The Metal Worker if it is possible to get a circulation between the 
boiler and the water back and what must be done to secure it. 
Owing to the arrangement of the house there is no available place in 
the kitchen for the boiler, and it is not desired to put the boiler in the 
room above the kitchen. I think that there must be some way of 
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making this arrangement work and shall be glad to have the plumbing 
readers give their experience with jobs of a similar character. 

• 

From F. S. M., Pawlings, N. K— If " P. S. J." will run his pipes 
according to the plan herewith submitted I think his trouble will be 
at an end. If the water front is not already tapped for i-inch pipe 
he should have it tapped for that size pipe, and run the flow and re- 
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Kitchen Boiler Below Range. 

turn pipes full i inch in size from the water front to the boiler. An 
air cock should be put on the highest point on the flow pipe, or, bet- 
ter still, a ^-inch bib may be used instead, which will serve the pur- 
pose of the air cock and also furnish hot water as soon as the water 
front is heated. This is a job which is **agin' natur'," but if it is 
piped according to the plans good results will be obtained. 



From G. F. S., Washington. D, C.~\i " P. S. J." will put a T at 
the side connection to the boiler and will place a draw off cock at the 
side of the T he can start circulation by opening the cock and letting 
the hot hot water run down this pipe until it reaches the boiler, when 
the cock should be closed. After a circulation is started in this way it 
will continue as long as there is fire in the range. Every time that 
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the fire is drawn the same method of starting the circulation would 
have to be followed. Another method of securing circulation in the 
right direction would be to place a check valve near the water back 
on the pipe which leads from the water back to the bottom of the 
boiler. There should be a pet cock placed on the pipe from the 
water back to the side of the boiler at the point where it turns down. 
This should be opened occasionally to let the air which would natu- 
rally accumulate in it escape. 



From W. R. G., Augusta, Maine, — The sketch herewith will show 
how such an arrangement as •* P. S. J." describes can be made to work. 




Kitchen Boiler Below Range. 

The hot water pipe, leaving the range, is carried 5 or 6 feet above it 
and then is carried directly down to top of boiler, the other connec- 
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lions remaining about the same as shown on " P. S. J.'s " sketch. It 
will improve the working of the job if the pipe which supplies the 
fixtures with hot w.ater is taken oflf, as shown on sketch, through pipe 
marked ^, but it is not necessary to do so, as the hot water pipe may 
be taken from pipe ^anywhere from fitting c to top of boiler. If it is 
taken from pipe d it will be necessary to run a vent pipe from ell 
marked a to the tank which supplies the system. If that is not done 
the air will gather and prevent the water from circulating. 



From W. T. I., Warren, Ohio. — In answer to ** P. S. J.," who asks 
for a plan to cause a circulation of water through a range and water 
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Kitchen Boiler Below Range. 

tank, I submit herewith a sketch which will show how to proauce tne 
desired result. The pipe which is connected to the upper opening in 
the water back should extend toward the ceiling above the top of 
the range about 4 feet or more, if there is room, and then connect to 
a return bend, and at the highest part of the return bend put in an 
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air valve, to let out the air that will accumulate in the pipes and pre- 
vent them from becoming air bound. As the water becomes heated 
it rises, and the pipe toward the ceiling enables it to continue rising 
until it reaches the return bend, when it begins to cool and 
fall, and if there are no traps it will continue to fall till it 
reaches the bottom of the boiler. The cooler water goes in at the 
lower opening of the water back because the hot water has gone out 
at the top and the circulation is complete. Care must be taken to 
avoid all dead levels within the circuit. This is simply like a case in 
hot water house heating where the radiator is situated below the fire 
box. A similar arrangement of piping that we have in our house 
gives excellent satisfaction. 

From Siphon, Newark^ N, J — I would advise " P. S. J." to find 
some place in the kitchen for the boiler. It is unreasonable to ex- 
pect a plumber to supply hot water to a building unless he has a fair 
chance. It is unnatural for water to circulate freely through such a 
system as he has shown, and if a circulation can be started it 
will not be that free, frictionless circulation which will be in- 
expensive and satisfactory. As he requires help, however, I will 
make the suggestion that he disconnect the pipe from the side 
of the boiler and put a plug in the opening. The hot water 
pipe from the water back should turn upward, so that it will run 
to the ceiling of the kitchen, where it should turn down and 
run to the boiler, connecting it at the top of the hot service. This 
method of piping will enable the hot water in the water back to escape 
to a higher point when it has become hot and make room for the 
water to flow into the water back from the boiler and thus start a 
circulation. If he desires a good circulation he should have a large 
water back and at least a linch pipe and small boiler. The i-inch 
pipe should be connected straight to the boiler, the hot water service 
pipe being taken from a T in the pipe. This method of piping is used 
often in hot water fitting when a stack of indirect radiation is located 
at some distance from the boiler and almost on a level with the top 
of it. Jn hot water heating an air valve is placed at the top of a 
siphon, but if any considerable pressure of water is carried on the 
system the air will be carried out of the siphon when hot water is 
drawn. In order to prevent the siphon becoming air bound it will 
be best to place an air valve at the top of it. If the siphon reaching 
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to the ceiling does not secure the circulation it may be necessary to 
run it up higher. A rule for calculating the siphon hight is to pro- 
vide twice the head above the boiler of the drop to the fixture below 
it. Another method of piping would be to run the hot water service 
pipe from the boiler up along the side of the range to supply the 
second floor. Then the flow pipe from the water back may be con- 
nected into this pipe, avoiding the necessity of an air valve. The pipe 
from the water back to the bjiler should be i inch in size, but the 
hot service pipe may be reduced to 54 inch, or the size of ihe other 
service pipes, after leaving the water back branch. The theory of 
the circulation in cases of this kind is that as the water in the pipe 
from the water back becomes cool from exposure it has no tendency 
to ascend, but rather to fall to the boiler, when the water rises in the 
other pipe to the water back and circulation is started. Such rapid 
circulation can never result, however, as when the water back is 
made the lowest point in the system, so that the cooler water will 
continually fall to it, forcing the hot water to rise. 



CHECK VALVE ON BOILER SUPPLY. 

From R. S. J., Hoboken. N. J, — I notice in one of the answers to 
^* P. S. J." a check valve on the cold water supply to the boiler is 
recommended. An expansion pipe from the top of the boiler, with a 
safety valve attached, is also recommended. In the first place, I see 
no benefit that could possibly be derived from such an attachment 
to aid in securing circulation. In the second place, I can see an 
clement of danger and a possibility of damage in the use of a check 
valve on the boiler supply. If the system was filled with water and 
there was no fire in the range a considerable expansion would take 
place in the water in the system when it became hot. His expansion 
pipe and safety valve will take care of this expansion when they 
work ; but it is not an uncommon thing for a safety valve to fail 
to open at the right time, and then a pressure would be exerted 
on the boiler, water back, piping and faucets, due to the expansion 
of the water, that would force something to give way, and in all prob- 
ability the water back would burst. If the check valve is used at all 
it would be needed to prevent water from running out of the system 
or being siphoned out in case the water pressure in the street main 
should fail to rise and supply the boiler. If it is placed to prevent 
hot water from backing into the main a small notch may be filed in 
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the edge of the check valve or a small hole drilled through it. This 
would prevent any considerable amount of hoi water escaping to the 
main, and would avoid the expense of the safety valve and expan- 
sion pipe, as the expansion would find vent through the notch or hole. 

BOILER IN CELLAR BELOW RANGE. 

From H. E. B., Berlin, N. H.—Ps. short time ago 1 had occasion to place a 
range boiler in a basement directly under the range in the kitchen in which the 
water back was placed. Never having seen a boiler placed below the range 1 
did not think it would work, and informed my customer to that effect. I was 
told that if it did not work it could be changed ; so 1 put it in as shown in the 
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sketch herewith. It circulates fairly well and does not pound ; but it makes 
very little difference which way it circulates, flowing down through the lower 
pipe and returning through the (op one, and vice versa, thus keeping the water 
in the bottom of the boiler as warm as it does that in the top. It is a 65-g3Uon 
galvanized iron horizontal boiler, working under about 40 pounds pressure, Ib 
there a different way to pipe the job to give better results ? 

Note. — By piping as shown the supply pipe to the fixtures serves 
as an air vent to the circulating pipes between the range and Ihe 
boiler. Tris system of pipii'g also has the effect of reversing the 
natural order of circulation when hot water is drawn from the boiler, 
inasmuch as it makes an upward current in the pipe that sliould carry 
the hot water from the water back to the boiler and slops natural 
circulation. This then starts the hot water from the water back 
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down the lower pipe to the boiler, and after closing the faucet on the 
hot water service pipe the reverse circulation still continues. If the 
water in the boiler is satisfactorily heated no objection should be 
made to the reverse circulation. If the service pipe was connected 
directly at the boiler, independent of the pipes between the water 
back and the boiler, the opening of a faucet on the service pipe would 
not interfere with the circulation established between the range and 
the boiler. It is quite probable, however, that air could collect at 
the top of the siphon and would necessitate the use of an air valve. 



IS THIS METHOD OF BOILER SUPPLY OBJECTIONABLE? 

From F. C, Natkk, Mass, — We would like to know if there is any objec- 
tion to connecting the water supply to a boiler by means of a tank, as shown in 
the accompanying illustration. 

Note. — It has been customary to deliver the cold waier supply 
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to the boiler at the bottom by means of a tube connecting with tht 
lop of the boiler and running down inside of it. This tube has been 
provided with a small hole near the top to prevent siphonage Tbis- 
question has previously' been discussed in TAe Metal Worker, and 
ordinarily the supply tank has not been a feature of it. Instead, the 
VPply pipe has been run upon the outside to a point level with the 
top of the boiler, and then a turn has been made down to the bottom 
of ihe boiler wl.ere the connection was made. This arrangement of 
the piping was to prevent the water from running out of the boiler 
in case of a leak in the service or a failure of the water supply in the 
city main. But such an arrangement of piping did not entirely over- 
come the liability of siphonage In the connection, as shown in the 
illustration, any possibility of siphonage is overcome by means of 
the supply tank. The tank must be placed at a point high enough 
to supply all the fixtures. The water will run rather slow from those 
faucets which are nearly at the tank level. 

WHY WATER DID NOT HEAT. 

From F. B., New York City. — I submit herewith a sketch of a boiler and 
its connection which I found, and which did not work satisfactorily. I am a 
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young man and send this in to show how little some people care about their 
work, and hope that you will present it in The Metal Worker to show workmen 
the mistakes. The dotted lines show the arrangement of the piping as it was 
found, and also the location of the delivery tube in the boiler. The solid lines 
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show how the job Is coniiected at the present time, and I am pleased to say that 
it works satbfoctorily. 

iVi?/p. — ^We are glad to hear from any young man who takes an 
interest in doing work in a proper manner. The job as found shows the 
delivery tube connected with the hot water service pipe at center of 
the boiler and the cold water supply connected at the top ; conse- 
quently, unless all the water in the boiler was hot there would be no 
likelihood of hot water being drawn from the boiler, and even under 
such conditions it would be possible for the cold water to make a 
short circuit direct to the delivery tube and out. It is not strange 
that the service was unsatisfactory. The delivery tube should always 
be connected with the opening to the boiler that is nearest to the out- 
side. The piping in the water back, as shown by the dotted line, had 
a very effective trap in it which would seriously interfere with circu- 
lation. It is well to provide enough extra length in the pipe to allow 
for a free expansion and contraction, but there should not be such a 
quantity as to permit the pipe to sag and form a trap. Our corre- 
spondent has done the right thing in connecting the pipe so as to 
avoid a trap. 

A REMEDY FOR TRAPPED CIRCULATION. 

From D. E., New York, — There is not so much heard about 
trapped circulation in the plumbing trade at the present time as there 
was a few year ago. Some of the young readers of The Metal Worker 
may never have come in contact with plumbing systems where this 
condition was found. The accompanying sketch will show, there- 
fore, to what extent the circulation of water was trapped in some of 
the systems of earlier times. The water back in the range was 
tapped in the top for the pipe connections, and in order that 
the cold water entering the water back would not interfere with 
the hot water in it a pipe was carried down inside the water 
back to a point near the bottom. Then as now the bottom of 
the boiler was frequently below the top of the range, so that 
the pipe bringing the cold water from the boiler had to make a 
considerable rise to reach it. The pipe carrying the hot water from 
the water back to the side connection of the boiler was usually free 
from trap, but it will readily be seen that the cold water pipe has a 
trap of several inches. In filling the boiler and water back there was 
a strong probability of a collection of air in the lower pipe. Even 
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should the system be filled without air accumulating in this pipe, it is 
a well kijown fact that all water contains more or less air, and that in 
the heating process the tendency is to liberate the air which collects 
at some high point. It is pointed out that when boileis of a given 
size were used in connection with the usual size pipe and the regular 
water back, very little difficulty was experienced with noise and with 
the circulation ; but when much larger boilers were used it was neces- 
sary to have a larger water back capacity. As no larger pipes were 
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A Remedy for Trapped Circulation. . 

used the accumulation of air was greater and the water was made 
hotter, so the circulation became noisy and not always continuous, 
causing severe complaint where such apparatus was used. A simple 
remedy, which was applied in a number of cases, is shown by the 
diagram. It was a ^-inch pipe used for connecting the lower pipe 
with the upper pipe so that the air could find outlet to the boiler and 
through the hot service pipes to the faucets. 



LUKEWARM WATER. 

' Fro7H J. R. F., Soutkingtotiy Conn, — I have had trouble with a 
boiler furnishing water that was only lukewarm and found it to be 
due to impeded circulation in the pipes. I took the boiler down and 
found the bottom pipe full of sediment, as if the boiler had been in 
use a number of years. I thought it was possible that the tube which 
connects with the cold water supply inside of the boiler had rusted 
off and dropped out of place, so the cold water mingled with the hot, 
which I have found a frequent cause of trouble. 
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MENDING A BOILER. 
From H. J., Camdm, N. J.- — About four o'clock in the morning of 
the day before Christinas I was called to the house of one of my clients 
whose kitchen was nicely flooded with water. I immediately turned 
off the water in the cellar and found a hole in the top of the boiler 
from which water had been spurting until it had washed the paper 
off the ceiling for a space 3 feet square. The head of the boiler was 
of wrought iron, stamped up into a dome shape. I reamed out the 
hole almost large enough to receive a '^-inch lap. Then with a taper- 
ing punch or drift pin. which I drove into the hole, I enl?rged it 
sufficiently to receive the tap, at the same time forcing in the metal 
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and increasing the surface which would bear on the tap in cuttingl 
the thread. After threading the hole I inserted a plug and stopped t 
the trouble. The sketch I send shows the way it was done. I found ■ 
two other small rusted spots on the top of the boiler, which I have 
told the owner will eventually become leaks. This is not my first ex- 
perience with holes of this character in a galvanized iron boiler. I 
have pat eight plugs in a boiler in the house of one of my customers, 
and have found that a galvanized iron boiler will frequently show a 
tendency to rust out in spots in from four to six years. Sometimes 
they last longer— to 12 or 16 years — but in my experience I would 
consider a galvanized bailer that had been in use zo or 25 years with- 
out developing any of these rust spots, which eventually become 
holes, as one of extraordinary durability. 1 thought that this experi- 
ence and method of mending a boiler might be of interest to some of ] 
t sent it in. 



CHAPTER III. 
CIRCULATING PIPES. 

In order to get hot water promptly at faucets some distance from a 
boiler, and to avoid waiting and the waste of all the cold water in 
the pipe by running it off before the hot water comes, a pipe is re- 
turned from the furthest faucet to the boiler, so that the water will 
be kept in circulation and hot water always be ready to flow the 
moment the faucet is opened. Sometimes the return end of this cir- 
culating pipe is connected with a special opening at the top of the 
bo?iler, which has a tube connected with it running down into the 
boi'er as far as the supply pipe tube. At other times the return 
end is connected with the pipe at the bottom of the boiler that runs 
to supply the water back. This pipe should be smaller in size than 
the regular service pipe, as it is only intended to bring back the 
water that has cooled and make room for the hotter water. Natu- 
rally, this pipe wastes some heat, and if of full size would make un- 
necessary loss. 



CIRCULATING PIPE ON A RANGE BOILER. 

From Young Mechanic, — Please inform me where to put a circulating pipe 
on a range boiler and how high to carry it up. 

Note. — In order to cover all points of this inquiry a drawing is 
given of an ordinary circulating boiler, and its connections lettered 
so that the explanation may be made clear. A is the supply pipe, 
and connects with either of the openings in the top of the boiler, 
providing the tube shown by the dotted line connected with it ex- 
tends down below the point C and within one foot of the bottom of 
the boiler. There should be a ^-inch hole in the tube at F near the 
top to prevent syphonage. B is generally called the distributingr pipe, 
though sometimes the circulating pipe. If the query refers to this 
pipe with the intention of avoiding the usual wait for hot water at 
a washstand in a third story or distant room until all the cold water 
in the pipe has run off, it should, after connecting with the faucet^ 
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instead of stopping there, be reduced in size and lun back to the 
boiler, as shown by E, and connect with the pipe D, which takes 
the cold water from the boiler to the water back. Then, as the 
water cools at the distant stand, it wili drop down the pipe E and 
permit hot water to come up B and always be ready immediately 
when the faucet is opened. When a pipe like E is used it is called a 
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circulating pipe, and must necessarily go to the highest point to 
which the hot water is carried, and this point is determined by the 
pressure or force on the supply pipe. The pipe C is far more gen- 
erally known as the circulating pipe, and connects with the top 
opening in the water back and the opening in the side of the 
boiler. There is an advantage of some importance to be gained 
by having the pipe C one size larger than the pipe D, for when 
the water is expanded by the heat in the water back it finds 
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its way to the boiler in a larger pipe much more readily. The 
bottom of the boiler should preferably be enough above the 
water back level to permit an easy tura aad a slight decline in the 
pipe D. Circulation will go on if both of the water back pipes are 
of the same size and the boiler is so set that the pipe C enters only 
a few inches above the water back level, but that practice should be 
avoided. There should never be even a slight drop in the pipe C 
from the time it leaves the water back till it enters the boiler. The ■ 
hight of the point at which C enters the boiler is fixed by the boiler 
makers, and is usually about one-third of the hight of the boiler 
from the bottom. 



ARRANGEMENT OF CIRCULATING PIPE. 

From J. B.p Hudson, Mass. — I inclose a rough sketch of a system of plumb- 
ing work. What I wish to know in regard to it is this : When the water is hoi 
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in the boiler, will it circulate through the circulation pipe B D when the faucets 
are closed? You will see by the sketch that the hot water pipe on leaving the 
boiler goes to the cdiing, then down lo feet into the room below, thence la feel 
on a level, and returns to the boiler by the same route, the sink bdng as per 
sketch. I claim it will not circulate. Am I right f 

Answer. — Our correspondent is correct in his views. Circulation 
will not take place with such an arrangement — that is, as far as ac- 
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complishing the desired end is concerned. It is doubtful whether 
the slightest movement would take place without inducement by 
drawing at the faucets. We suggest the changes indicated by the 
dotted lines in the sketch. Pipes A, B, C and D would then be un- 
necessary. 

VALVE IN CIRCULATING PIPE. 

From G. B. S., Buffalo^ N, V, — In discussing the question of cir- 
culating pipes I would state that in using a circulating pipe to insure 
a constant flow of hot water, there are two ways of looking at the 
matter. It is undoubtedly a convenience if hot water can be had at 
any time without waiting, but if it costs anything to heat the wster^ 
a supply cannot be had without increasing the expel se. Keeping 
the pipe warm will entail a coft just in proportion to the area ex- 
posed to radiation and to cooling influences ; and it will cost less to 
heat the pipe after it has cooled than to keep it hot. This fact is too 
obvious to need more than the bare statement. The prevention of a 
mixture of cold and hot water being drawn from a circulating pipe 
may be partly accomplished by putting a cock in the circulating 
pipe, nearly throttling it, so that it will pass barely sufficient water 
to maintain the desired heat in the service pipe. It may be wholly 
accomplished by using a check valve instead of the throttle ; the valve 
being reversed so that it will fall open at ordinary times, and close 
by the current of water set in motion when any is drawn. The valve 
must be I'ght, so as to be readily seated by the current. This plan 
is in use and operates well. To prevent " water hammer," which 
may prove to be an annoyance, air vessels should be attached to the 
pipe on either side of and as close to the check valve as they can 
well be put. 

TROUBLE WITH A CIRCULATING PIPE. 

From J. M., Odebolt, Iowa, — I have a problem in some boiler and range 
connections, and would be thankful for any information that would lead to a 
solution of the problem. I inclose drawings of the work as it now is, Fig. i, 
and as I think of rearranging it, Fig. 2 being the proposed alteration. I do not 
wish to change the work unless it will give better results than it does at present. 
My desire is to be able to draw hot water instantly when the hot faucet at the 
washstand is opened, instead of having to draw the dead water between the 
stand apd the boiler first. It is to avoid this waste of water that I wish to em- 
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body the feature of return circulation in this job, and I trust that you or some 
of the readers of The Metal Worker will show me the proper way to do it. 

Answer, — The proposed plan shown in Fig. 2 can only be con- 
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Fiy. 1— The Original Arranjjement of Pipes. 
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Fig. 2.— Arranprement Pr()ix)sed hy "J. M." 

sidered for its novelty and should not be put in practice, as it is open 
to many objections and would be a very slow heating arrangement 
In Fig. I it would be quite possible to draw cold water at the wash- 
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Stand if the check valve was not used. Check valves should not be 
needed in well arranged work, but the end they accomplish should 
be secured in some other way. Fig. 3 shows a method that will be 
satisfactory, as it carries the hot water direct to the washstand 
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Fig. 3.— Showing Proper Arrangement of Pipes. 



before it starts to return and the effect of a check valve is secured by 
making the return pipe of a smaller size than the main flow. A 
^i-inch pipe would be used on a job where the tank was higher 
above the fixtures. 



CHAPTER IV. 
MULTIPLE CONNECTIONS. 

Where a large supply of hot water is required and a large boiler 
is used, it is not uncommon practice to couple several water backs to 
the boiler. In some cases where the heating capacity of the water 
back has Ween sufficient more than one boiler has been coupled with 
a water back, but this is unusual. Sometimes a boiler is connected 
with two water backs, one of which is in the stove that is used dur- 
ing the winter season and the other in the stove that is used in the 
summer, and so arranged that the circulation through either water 
back can be cut off by stop cocks, or the heating capacity of both 
used when a large quantity of hot water is desired. In running the 
pipes for such connections everything should be done to favor circu- 
lation and provision made for a drain cock to empty the pipes when 
not in use, to prevent them freezing. 



ONE WATER BACK AND TWO BOILERS. 

FromV^. C. S., Alexandria, Va. — I inclose sketch showing boiler connec- 
tions, and wish to know why the water does not circulate properly. Boiler No. 
I, holding 20 gallons, did not give a sufficient supply of hot water, and I there- 
fore connected with it boiler No. 2, holding 35 gallons. After emptying No. i, 
No. 2 refuses to act, although filled with water, the cock at sink drawing cold 
water. When drawing hot water at the sink the side connection becomes cold 
when boiler No. i is exhausted. Please let me know what the trouble is. 

Answer, — Fig. i is a reproduction of the sketch furnished by our 
correspondent with the reference letters added. Fig. 2 illustrates an 
arrangement of pipes which will tend to produce circulation in the 
two boilers. To facilitate the explanation, reference letters are used 
in Figs. I and 2. F denotes the flow pipe from back to boilers, R 
the return pipe from boilers to back, C the cold water supply pipes, 
H the hot water supply pipes from boilers to faucets and fixtures, 
and H* vertical hot water pipe on No. i boiler. In Fig. i R* indi- 
cates " trap " in return pipe between No. 1 and No. 2 boilers. It is 
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apparent from the arrangement of pipes shown in Fig. i that the 
two boilers are not connected to the water back, cold water supply, 
or to the distributing hot water pipes in the same manner, the piping 
of boiler No. i being more favorably arranged at three points : r. 
The return pipe R, Fig. i, is not " trapped " between the water back 
and boiler No. i, whereas the return pipe R' is considerably 
"trapped " between water back and boiler No. 2. The effect is that 
when cold water enters through pipe C it passes to water back 
through pipe R, retarding, and it may be said stopping, circulation 




Fig. l.-Faulty V 



in pipe R' of boiler No. 2, 2. The cold water supply through 
pipe C{Fig. i), boiler No. i,is more favorably arranged than through i 
the pipe C, boiler No. 2. 3. The hot water supply pipe H',] 
(Fig. i), from boiler No. i, offers less resistance to the flow than the ■ 
hot water pipe from No. 2 boiler, because tie cold and hot water 
pipes of No. I boiler offer less resistance in changing the directions 
of the flow than is presented in the same pipes from boiler No. 2. It 
is quite possible that the water in these two boilers becomes heated 
with the pipes connected and arranged as shown in Fig. i, on ac- 
count of the circulation between the Wdter back and boiler No. i and 
the circulation between No. r boiler and No. 2 boiler. When the 
hot water faucet is opened hot water flows from the smaller boiler. 



N ■-. s. vjca^*! '.-« : :.'i i"ti *-•:" «iTir tir-M ^^oaected to rK» boiler 
N > I ar- nf.-- :av ^ras-.T im.izfi, ij i.-»aiiT described. The water 
•..-. ,i drawr. -,r :i r-cLice^i 1:7 : .■: -Siiir ^iimo^ P<pe C io boiler 
N-, I. »:-.:■:- paiSiT* --■- wi^tr i^k T-r:-^^ pipe R. and from water 
ttuck zhr-j-^^h pz-^F:-.-.: b<:;>r N.. :. :;:>:l:3g ade conaciztioa, be- 
cause i.'-'j ba;* fci . r..-.: h-iai -h-i iai^t i* i-Ickij as ii can be dran 
off frim ryji>r N'- : :-.r:-sr. ;::< H tj faucet. The passage of 
this roiri <xa;tr rhr-.-ijr. p'.p« R. F *=■! H retards, and it migfat be 
said cuts o2 and ::«ar:y it jp^. i.l jirculauoa between the boilers Nos 




o, 2 and between the water back and boiler No. j. Thus the 
vairr n-mains in No. 2 bo ler, as would also cold water, be- , 
!■ easiest iind most favorable circulation offering the least 
ic between the cold water supply and the open faucet is 

I lie [lipc connections of No. i boiler. 

vercmnc lliis difficulty of unequal circu'ation it will be nee- 
) |iliicc each boiler under equally fivorable conditions as to 

iniHiecliiitis as far as practicable. Such an arrangement is 
II l■'i^;. 2. 'I'lic connections of flow pipe F on sides of boilers 
i.|)rniiiKS uf cold water pipes C within the boilers should be 

well lis the iiinnectins pipes R and H between the boilers. 
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When the pipes are thus arranged any displacement that takes place 
in tne water back promotes a nearly equal delivery into each boilen 
with at the same time an equal discharge from each boiler through 
return pipes R R into water back. When water is drawn off at the 
hot water faucet an almost equal discharge will take place from each 
boiler, the difference being due to the slight excess of friction in pipe 
H, Fig. 2, which practically will be imperceptible, while the water 
withdrawn at the faucet will be replaced in each boi'er at about the 
same rapidity. 



BOILER CONNECTED WITH IRON PIPE. 

Ringe connections, except in the very best jobs of plumbing, 
have received less attention from the generality of plumbers than 
any other branch of the trade. To meet the great and increasing 
demand for such goods, innumerable designs of range boilers have 
been put upon the market. Some styles of range boilers cannot be 
used except under certain conditions, and the plumber who works 
a boiler into a place not suitable for it, just because he has it in 
stock, does himself an injustice as well as his customer. The 
plumber should not expect his customer to direct the work. Not- 
withstanding that the range connect'on is one of the most impor- 
tant features of modern plumbing work, the plumber will often, 
whea the customer says ** Do it as cheap as you can," do what he 
knows is going to be a failure, and then console himself with the 
delusive thought, ** I was or ered to do so," instead of explaining 
that the really cheap way to do work is to it properly . 

A rarge connection, if improperly made, is a perpetual expense 
and annoyance Therefore, let the plumber display the best of his 
, ability in making it properly. Also let him put in the best of 
and all new pipe and fittings. When a range connection shows 
signs of being " rusted out " and it has been long in use, the 
plumber may very conscientiously put in an entire new connection, 
as it is no economy to the customer, and surely no credit to the 
plumber, to be repairing first one end and then the other of a con- 
nection, thereby straining and injuring the joints thaj are sound. 
A great deal of trouble may be traced to the disproportion of water 
backs and range boilers, especially in rented houses. One class of 
tenement houses have boilers ample enough for any service that can 
possibly be needed from them, whil« another class have boilers that 
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only furnish hot water for a small family when connected to the 
proper size of water back or front. Consequently some persons' 
boilers "steam " and others do not get hot at all, because they can- 
not afford to adapt the stove to the boiler and the landlord will not 
adapt the boiler to the stove. Another cause of trouble 's that one 
tenant moving into a place finds that the party who preceded him 
ot use the range boiler, and for some reason, perhaps to save 
expense in some former repairs, the sediment pipe has been cut 
loose from the sink waste and not connected again. Instead of con- , 

iting it, the plumber takes it out to stop cock near boiler and 
tells the cook to draw the water from the boiler in buckets in order 
to clean it, &c. ; but the cook finds it too much like work and 
neglects it until a deposit of mud has baked on ihe inner surface of 
the water back and connections, thereby lessening their heating and 
lating capacity respectively. A rapid circulation is the vital 
point in water heating, and the fitter should bear in mind that any- 
thing which will retard the circulation is equivalent to losing heat 
and it should be avoided. 

matter where circumstances compel you to place a range or 
boiler, make the connections as direct as possible. Use as few fit- 
tings as will answer the purpose, and never use quarter bends where 
igs with less ang e will answer, a ■ shown by Figs, i and 2. 
1 Fig. 1 it will be seen that a pipe put in as per dotted line wiU 
not only save one fitting and 9 inches of pipe, but will reduce the 
friction equivalent to the difference between the friction of water 
flowing through 27 inches of straight pipe and the same flowing 
through 36 inches of pipe and turning an angle of 90". Also, the 
-trouble from incrustation in some cases would be a fraction less and 
worth considering, by taking the shorter route. In Fig. a the fric- 
tion of turning an angle of 90" and flowing through 9 inches more 
of pipe would be avoided. To be brief, in any place where the 
hypotenuse of an angle can be followed it is sensible to do so, un- 
less there is some special reason why the angle should be made, as 
in case of placing a drain or sediment cock. Open pattern or long 
sweep elbows are good, but pipes properly and accurately bent and 
furnished with ground joint unions are best. Where common 
ms are used they should be joined with asbestos or pasteboard 
washers. 

Either plain iron, galvanized iron, copper or brass pipe msy be 
:d. Lead, if employed at all, should not be used on the top coi 
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nection, except temporarily. Notwithstanding that the damage of 
what might otherwise have been very serious accidents has been 
limited to wet kitchens, in some cases by the bursting of lead con- 
nections near the water back when fires were built in the range 
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Fig. 1.— Two Ways of Running Pipo. 



while pipes were frozen, I believe that the objections to using lead 
pipe for range connections are greater by far than the points in 
favor of its use. 

Range boilers should be set high enough to allow for drain- 
ing into kitchen sink when practicable. The sediment pipe should 
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Fig, 2.— Avoiding Quarter Bends. 



have a stop cock and be taken from the lowest point in flow from 
boiler to water back, and when run into the kitchen sink waste it 
should be above the trap. The sink waste and trap may be cleaned 
by holding a cloth over the sink strainer and overflow and turning 
on the sediment cock. This method is more convenient and effective 
than using a force pump. 

Where the water supply contains much sediment, a sediment 
chamber with bottom trap screw should be screwed into the bottom 
connection. The sediment pipe may be connected to the chamber 
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as shown by Fig. 3. A round wa/ cock should, be put in between 
the sediment branch and the boiler; by shutting this off and opening 
the sediment cock the full force of supply may be obtained to clean 
the water back. The boiler may be cleaned by emptying and then 
turning on the water with sediment cock open, which will allow the 
delivery pipe in boiler to rinse it clean. The sediment pipe should 
be as large as the supply to keep it from filling up into the boiler 
too quickly, which would stop the rinsing. Also the boiler may be 
emptied quicker when the sediment pipe is large. 
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Fig. 3.— Sediment Chamber. 



I will now mention a few questionable points concerning the pres- 
ent general manner of connecting range boilers. 

I. The supply is introduced through the top of the boiler and 
carried down nearly to the bottom, where it discharges from the 
open end. The delivery pipe has a hole in it near the top end to 
prevent syphoning, and this hole is often filed instead of drilled, 
which reduces the metal on each side of the hole. After being used 
a while the hole becomes much larger from corrosion. Now, this 
"syphon hole," as it is called, delivers a jet of cold water into the hot 
water in the top of the boiler while hot water is being drawn, and in 
some cases, unless the boiler is large or very hot, it cools the water 
to a noticeable degree in a short time of drawing. 

Assuming that j4 is the heating capacity per minute, that B is the 
water issuing from syphon hole while water is being drawn fr.m 
hot faucets at the rate of ^ x 2, and that the absorbent power of 
-^ = 15 per cent, of A^ it will be seen that the water drawn has been 
appreciably cooled by warming B, Why not put in an automatic 
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r valve or pet cock on the cold 
f the syphon hole ? 



ID R*NGE BOILERS. 

water pipe on top of boiler, insteadl 




a. It is rarely that any provision is made for drawing hot water 
nmediately after the fire is started. 

3. There is no arrangement made for cleaning the water back. 
Fig, 4 shows the arrangement of a rani^e boiler and connections 
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which has given satisfaction. Any special feature of it may be 
omitted without interfering with the balance, or any part of it may 
be used independent of the other. The boiler is connected to two 
ranges, one on the first floor and the other in the basement. There 
is also a radiator in the bathroom that may be heated by either 
range. Reference letters in Fig, 4 are as follows : A is the kitchen 
sink ; B, a 6ogallon galvanized boiler ; C is the cold main ; C, cold 
to boiler ; C\ cold to bathroom ; C, cold delivery in boiler ; C<, 
cold branch to sink; D, special for immediate hot water ; F, i^- 
inch circulating pipe from water backs to boiler; G, i-inch return 
from bathroom radiator ; G', i-inch flow to radiator ; H is the main 
hot supply ; H', hot to bathroom ; H' and H^, hot to kitchen sink ; 
H', hot to laundry ; I and J are circulating pipes to water back 
No. I ; K and L are the same to water back No. 2 ; M, i-inch cir- 
culating from boiler to water backs ; O, O are air chambers over 
sink faucets ; N is a pipe supplying faucet Z from the bottom of 
boiler ; P, sink drainer ; Q, bracket supporting sink ; R, sink waste ; 
S, air pipe to roof from crown of sink trap ; U, U, U, unions ; T, 
sink trap ; V is an automatic cock on cold water, which opens when 
the water Is shut off to admit air ; W is a J^-inch waste leader from 
cocks I, 2, 3 and 4 ; it also furnishes air to V ; X is the sediment 
pipe ; Y Y are the sink faucets. 

The waste of cock No. 2 is turned down to prevent it from wast- 
ing when shut off. To use water back No. r, turn on cocks Nos. 9, 
13 and 14 and shut off Nos. 11 and 12. To clean water back No. i, 
shut off cocks Nos. 9 and iz and turn on Nos. 10, 11, 13 and 14. To 
use water back No. i, shut off cocks Nos. 10, 13 and 14 and turn on 
Nos. 9, 1 1 and 12. To clean water back No. 2, shut off cocks Nos. 
II, 13 and 14 and turn on Nos. 10 and 11. The boiler may be 
emptied through faucet Z or cock 10. For general use, cock No. 5 
is kept shut off. Hot water may be obtained in five minutes after 
the fire is started by turning on cock No. g and shutting off No. 8, 
Cock No. 8 is left open white cleaning water backs to furnish press- 
ure, while No. 9 is shut off. Side connection to boiler and cock 
No. 8 might be omitted if the water supply never fails. Without 
the side connection, if the supply should fail for an hour and a 
single bucket of water should be drawn from Z the water in the 
boiler would be too low to circulate, whereas with it the circulation 
will continue for days, and some may be drawn from Z when the 
supply is shut off for repairs, &c. Delivery pipe in boiler is plugged 
and perforated to rinse the boiler when cleaning ^^^M 
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WATER HEATING BY GAS OR FURNACE. 

From E. B., Chicago. — ^Thc residence of a customer is heated by means of a 
warm air furnace, and as a gas range is used in the kitchen for coolang purposes 
the kitchen is also heated by the furnace. A gas water heater is placed on a 
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Water Heating by Gas or Famace. 



shelf in the laundry and can be used as required. The object of the arrange- 
ment shown in the accompanying engraving is to utilize the furnace heat for 
warming the water during such time as the furnace is in operation ; or should the 
famace heat at any time be found insufficient the gas water heater in the laun> 
dry can be used in connection with the furnace. During warm weather, or when 
the furnace is not in use, the gas wat^er heater is to be used for water heating. 
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Stop cocks ire placed betwelen the gas water heater and furnace, as indicated at 
S S', and unions are provided near the furnace at U U'. Should repairs be re- 
quired dbont the furnace at any time the stop cocks S S' can be closed and the 
coil disconnected at U U'. The furnace fire pot is of cast iron, and the iron 
water ptpft being formed about it in two coils the water is rapidly heated. 

JVotf, — Some provision should be made against the possibilities 
that would arise in case of a fire being started in the furnace when 
there was water in the coil and the stop cocks S S' were closed. If 
another cock was used of the stop and waste style and placed be- 
tween the furnace and the ell just below the unions U, all of the 
water would run out of the coi'. 



BOILER CONNECTED WITH TWO STOVES. 

From B. & S., Franklin, N, K— Will The Metal Worker give the best 
method of doing the work suggested by the accompanying sketch ? It repre- 
sents a 40-gallon boiler connected with a range in a farm house kitchen, which 
has been in satisfactory operation one year. In an adjoining room, separated 
by a partition, is a heating stove in which a coil is to be placed and properly 
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B()il«r Connected with Two Stoves. 



conned ed with the Ijoiler. The object is to secure a supply of hot water from 
the heating stove when the nxn^^e is not in use. There is about 20 pounds 
j)ressure and I wish to ask if it would be advisable to run a supply pipe under 
the floor to ji lientinir coil in the stove ? How many elbows or return bends 
should be used in the coil ? 
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Note, —A branch from the cold water pipe at the bottom of the 
boiler should be run under the floor to the coil in the stove. A pipe 
taking the hot water from the coil in the stove should run up to the 
ceiling and then through the par ition, where an air cock should be 
placed, and be connected with the hot water service pipe from the 
top of the boiler. Some may prefer a more direct connection with 
the boiler, even by running down and connecting with the return 
from the water back ; but either way will answer. A condition that 
-may be troublesome will arise when there is a good fire in l)oth 
stoves, which may heat the water more than is desirable. The size 
of the coil in the stove and the number of elbows or returns to use 
is difficult to decide without knowing the size of the stove and how 
much of the time its door is left open to check the draft. However, 
to give something that our correspondent can use as a basis from 
which to make a decision according to his own judgment, with all 
the conditions before him, a coil of i-inch pipe running once around 
inside of a 14-inch cylinder stove and located just above the top of 
the fire would do the work. Such a coil would not interfere with 
adding fuel, and if the door of the stove was opened the inflow of 
cold air would not strike directly against it. If a coil is used as 
shown in the illustration more surface should be exposed in it to do 
the work, possibly one-third more. 



BAD CIRCULATION WITH TWO WATER BACKS. 

From W. C. K., Oakland^ Cal. — Will you kindly inform me through the 
columns of The Metal Worker how to prevent the hammering and thumping of 
the pipes and boiler whenever the fire is started in either range illustrated in 
the accompanying sketch, Fig. i ? The hot water or upper pipes are marked A 
from the water back and run horizontally. I was thinking of putting a stop 
cock in the hot water pipes at the points marked B, to be stopped from the range 
which is not used while the other is used, but decided not to do so, thinking ii 
might be forgotten when used, which would be worse than a hammering noise. 
The water backs are not choked up or filled, but have worked so from the begin- 
ning. The water backs and pipes leading to the boiler are ^^ inch. The pipes 
marked C are cold water and D and D are sediment cocks. 

Answer, — To simplify our answer to our correspondent's query 
we have reproduced his sketch. Fig. i, and added another sketch, 
Fig. 2, with letters for reference, and in which the heavy black lines 
indicate the changes required and the dotted lines the existing ar- 
rangements. The arrows we have also introduced. To account for 
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the noises it is necessary to consider the arrangement of the pipes 
and the course provided for circulation when the fires are lighted 

First we will take the rarge in kitchen. When the fire in it only 
is started the heated water or water of less density or weight is forced 
up by gravity in the direction of the arrows along pipe A2, Bi, Fig. 
2f and up to Ai, partially heating the water between Ai and A3. 
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Fig, L-Sketch Sabmitted by ''W. C. K. 
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This operation reduces r. latively the density or weight of the water 
in the column Ai A3 A4 A5 A6 C4, and the column of water F Ci 
C3 G, being colder, is more dense or heavier, and raises the column 
C4 to A I. The cold water at F, by the law of gravity, will descend 
more rapidly through Ci to G than it will pass at right angles in a 
horizontal direction to C4. Only a little water through pipeCa sup- 
plies the displacement in back K when the fire is first started, and as 
the temperature of the fire increases on account of the short or mei^er 
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water supply steam is readily produced in back K. The steam from 
back K heats the water in pipe A3 to Ai, and as circulation is pro- 
duced in the manner already d esc r bed from F to G and C4 to Ai. a 
continuous supply of cold water is m ilntained at the opening of the 
pipe Bt Aa, from which the steam passes to Ai A3 pipe and is 




Fig 3.— PropoMd Ctaango In Plpu Ciinnontlrinii. 

condensed. This rapid condensation of the steam proiliK 



(be 



In the second case, where the hre is lighted in baric \, and not 
lighted in back K, the heated water is forced upward l»y ^ri'vity in 
the direction of the arrows along pipe A6 Ba As A4 A.i- At 111 11 
part of this heated water is reduced in temperature relatively and 
passes along Bi Az ; that portion of it which is of the highest tem- 
perature and least density passes to Ai. From Aa the rirrrulatlon 
passes through the back K through Ca to pipe Cr. Ah the tern- 
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perature of the fire increases, the relative temperature in pipe C2 
(the temperature in C2 being always less than in A2) also increases 
and heats the descending column in Ci pipe, gradually reducing 
and impeding the supply of cold water from F t© back L through 
pipe Ci C3 C4, because hot water does not circulate downward. 
Ultimately the circulation by means of hard firing may be con- 
fined to a short circuit in the pipes from back L, Fig. 2, upward 
through pipes A6, B2, A5, A4, A3 as the flow pipe, and down- 
ward through Bi, A2, back K, C2, C3, G, C4 as the return pipe. 
On account of the short or impeded supply of cold water thrtugh 
Ci from F, because hot water will not circulate downward, steam 
is readily produced in back L, and its condensation as quickly as 
produced by the column of water which it is not powerful enough 
to remove produces the noise within the pipes. 

The third case is where the fires are started in the two ranges 
at the same time. We will assume that both fires are of the same 
temperature at all times when used together. The heated water 
or the water of least density is forced toward Ai from the two 
backs K and L. The circulation through back L is more rapid 
on account of the hight of the column F G. Nearly all the more 
dense or colder water falls to G and thence into back L through 
pipe C4. On account of the impeded and meager supply of water 
through pipe C2 back K soon produces steam, which is possibly 
forced out of back K through pipe A2 and C2. This steam will 
be condensed more rapidly at the opening of pipe C2 into pipe 
Ci than at Bi into Ai pipe, the water in pipe Ci being of a 
lower temperature than in pipe Ai. This condensation of steam 
in pipe Ci impedes the supply of cold water from F — that is, 
impedes circulation to back L — which also produces steam, and the 
condensation of which produces the noises complained of. 

A fourth case may be stated when the fires in the two ranges are 
assumed to be of unequal temperatures. Under such circumstances 
impeded circulation, steam and its condensation, with the accom- 
panying noises, will also occur. 

It is now apparent that the cause of the noises is due in the first 
place to the arrangement of the pipes, which do not permit circula- 
tion to take place in accordance with the laws of gravity. The re- 
sult of such an arrangement is the stoppage of circulation by the 
production of steam, and the condensation of this steam is the cause 
of the noises. 
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The remedy, therefore, lies in a rearrangement of .the pipes. 
The changes required are shown by heavy black lines on sketch, 
Fig. 2. It will be observed that the change in the pipes to back 
L is in the flow pipe and that to back K in the return pipe. 
The pipe A3 A4 on the flow pipe of back L is removed, and in 
its place the pipe Ei E2 E3 is used. Thp connection Ei need 
not be placed opposite connection Ai, but it will be, well to have 
both connections to hot water reservoir on or near the same level 
The return pipe C2 to back K will be disconnected from return 
pipe Ci at J, and the pipe H used so as to connect the back K 
directly with the reservoir. By this arrangement it will be ob- 
served that the circulation between each back and the reservoir is 
independent, and that whichever back is used there is no circulation 
possible except through the one heated. Again, there is no cir- 
culation possible through the pipes and backs independent of the 
reservoir. The horizontal pipes will not materially affect circula- 
tion, but to insure against any possible dip or trap or improper 
inclination, it is always well to incline the horizontal pipes in the 
proper direction. The horizontal flow pipes should therefore incline 
upward from the backs to the reservoir, and the horizontal return 
pipes C2 and C4 may incline upward from points J and G to backs 
K and L respectively, the sediment cocks Di, D2 being placed at the 
lowest points, J and G. 

This is an interesting example of mistakes in the arrangement 
of pipes, producing defective circula- 
tion on account of the pipes being ar- 
ranged in a manner to interfere with 
the action of gravity, which is the 
cause of circulation of water. 




FramV^. H. B., Scranion, Pa. — In answer 
to *' W. C. K." you give two cuts of double 
water back connections. While I think No. 
2 would work all right, would there not be 
danger of the coil in the laundry freezing up ? 
Circulation would cease in this pipe as soon 
as the fire was drawn. Secondly, would an 
old boiler stand tapping ? I inclose a drawing 
showing a double water back connection, of 
which I would like to have your opinion. In 
the sketch A is the boiler ; B, coil in kitchen ; 
C, coil in laundry ; D, cold water pipe ; E, 
connecting pipe between coils ; F, hot water 
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Answer, — It would be all but impossible to connect four water 
backs with one range boiler in such a manner as to give entire satis- 
faction, and it would be still more difficult to obtain good re- 
sults when an ordinary type of boiler is employed, from the fact 
that the connections would not be suitable. Such a connection as 
our correspondent describes is very unusual, the rarity of such and 
similar work being due to the ever-succeeding trouble from steam, 
&c. If, for any special reason, however, the method in question is 
employed, we recommend the following : 

1. Let the demand for hot water equal the aggregate heating 
capacity of the water backs ; also the supply to boiler and the hot 
-water outlet from same be equal to requirements under such con- 
ditions 

2. That the circulating pipes, as shown in the accompanying 
engraving, be as follows : The portion between A and B and a} and 
B^ have capacity equal to the combined capacities of all the branch 
pipes to water backs from each line respectively, with no contrac- 
tions at the boiler openings. In this way those sections referred to 
will carry a surplus equivalent to the capacity of the three backs 
most remote from the boiler. Likewise, in the manner above de- 
scribed, the sections of pipe between B and C and B* and C^ should 
have an area equal to by c and d^ thereby insuring a surplus to ^ and 
dy &c., throughout the run. 

3. That all general and minor requirements be strictly adhered 
to — that is, avoid traps, use the minimum number of bends, direct 
the water from the boiler into the water backs with Y fittings, and 
from the backs to the boiler in the same manner ; see that the up- 
per holes in the backs are in the highest part of the cavities ; let the 
lower pipe " fall to " the upright under the boiler, and the return 
** rise to " the boiler opening A, &c. We are well aware that range 
boilers do not ordinarily have the openings as large as would be 
needed in this case, but nevertheless a multiple connection of the 
kind will require them. If at all practical, it would be far better 
to use two smaller boilers, one at each side of the range, and con- 
nect them in multiples — two to each boiler and each set of connec- 
tions, independent of the other two ; or have two backs to each 
boiler and independent connections from each back, entering at op- 
posite sides of the boiler. The hot water outlets of the boilers may 
then be joined in such a manner as to admit of using their delivery 
jointly or independently. If there is more heating surface than is 



• : .».i. k> may l»e omitted a::d the tire pot 



1« • 



1 I • I k ' I 



1 ^^ ^ . ^ ■ ".. I noiice an illustration of a mul- 

] w -... i state that I have a number of 

, .. ^ ., •..-.. '' U'In connected with a water pot 

, . , ^ ^.;-. X ... : "v ri'sulis, and if vour instructions 

, . ., .. ,x H- • :.i '. .:vi'S. The only fault I find is the 

',-. .'N Thev should not be less than 300 
.• x\ ■•. .;H-!rnc^ 'n proportion. I have in 
; .;- A '.•• :-vc water pots and one 500-gallon 
'. . '. ■. XX ;'.i' ! •: 550 people every day and a pub- 
...,.-. w .IN '. :■ ^.-iilinary purposes and wash- 
, .. .,. s • x'v a ack of supply of hot water. As 
. , ., ... ,.,,.,:•. 'ill-! N ave not made in the above sizes 

., ... iiu- .I'l" ■•i:'^ i"»ii'^' ^♦'^r this purpose. I have 
, ,, , ,.u h nu«i \\rA\ -inch heads, all the holes 
, , . , ., ,»,,- .».o;h-! >i'i-. 1 use brass pipe for making 

' I ,M ,|,.. iMi^rs .i:c vniisideof range, giving a very 

, I .,, j\ nMU' lu'ic iliat I have met considerable 



1 1 ■ -11:1 

II ■ • '. . ■ M I'll*. 

til' '1 'I » ! I I ■ I ■ 
I , , 1" . • ll 1 ll 1 I ■ 
j III ll I n t ' » I ; ' 1 . 



I I I 



^ . . ^. ,.,,, ^1,,. lan-^c in lioiols as a medium for heating 

„ I ,1.... i-nK-hi, l>ui niv success has brought all the 

,, ,. , ,,i M-s pill ii» iliis use instead of having a sep- 

I 1 .!. I ■ I i\.'n" n«' tall-,' -% , »i>. or 

' — My experience has been 

almost every 
surfaces, and 

^^^^^ ._ /would draw 

*'" '"""" ''"'" 7i,'m\hc ranee would heat it and very naturally give 

^ I xvlnrh woiild add to the coohng of the range oven. 
• ,„ ,,. „., „„., A. in ilH- "v-'ltiple system properly appl.ed- 
,, :, ; ,.. 1..-V,.- lu•.>un^' surtaoo and large boiler capacity. 



''*'"'" "" „ I ,1.... i-nK-hi, l>ui niv success has brought all the 

ilii"'\i!<'i i''«ili\ i.ii.,' 

' . ,1 .,,,,,, .,.s pill ii» iliis use instead of h< 

1 I ..,t ii,)i wau-r lu-ater. Mv experienc 

1 .,, no w lUT l>v these ranges is in al 

•; , ,1,.. IMV- b.-n nu.a with .nsu.hc..nt heating s 

,, , ,..., lu..-n.o,. small, 1I.0 result hems that they 



1 i:uM I 



I * k • > t ^ 



^ ^ 1 



(ONNirnoNS TO BATH BOILER. 

.. .. .• liivici'.'C: from the number of in- 
1 \\ n .•*■■"" . 

I », -iiisoi connevt'.nv: two or more water 

. ., i,.»!n i!i!!r!e:^.t sources of heat and at 

, ." :n I s-.v,v^'*;'.v into the bath boiler. 






, Mill « ' '• •'<" *'' in;orest. Double and 



WATER BACKS AND RANGE BOILERS. 65 

triple connections are quite common in this to *n (Montreal), arising 
from the fact that many of the moderndwellingsliave theirkitchens 
fitted with gas ranges as well as coal burning ranges, calling for a 
double connection, and in addition it is the common practice to have 
a heater fitted into the fire pot of the hot water furnace, thus mak- 
ing three sets of connections into one bath boiler. The secret of suc- 
cess is to give each set of connections its own right of way — in other 
words, that there be no interference, or, to use an electrical expres- 




Ttlpla CotmecUona w Bath Bofler. 



sion, that there be no short circuiting. The accompanying sketch 
shows a triple connection in use in the writer's house, working well 
either as single, double or triple connection. The boiler is a 40-gal- 
lon galvanized boiler set on a stand in the usual way. To its right 
front is the coal range used in winter for cooking, to its immediate 
left is the gas stove with its special gas heater for warming water, 
while in the basement, some 30 feet away, is the hot water furnace. 
The connecting pipes arc all iron pipe size copper with screw joints 
and brass fittings, and instead of the usual cast iron heater in the 



M \VAr£K MACKS V.ND -;A.NG£: BOILE&S. 

r.irrt^cc .1 : '4 inch copper roil dooui 4. leet '.on^ was titled close 10 
hut not '.-xacilv m :he cuai. vnich >;niy : ouches the coil when a 
:ieape«J up ri re is on. An abundance 01 hoc water is the result, and 
the only 'liriicultv is that occasionally there is too much* but letting 
'ine '>! the cocks remain •>pen a :ew minutes soon remedies any 
trouble trom that source. In the :>ketch A is the hot water heating 
furnace ; H, '4 -inch return uioe trom bottom 01 bath boiier L to the 
iowcr Mde ot coii in turnace ; C, =-4. 'nch riow pipe from hi^h side of 
turnacc coil to tiow trom the coai range : E, ii£ inches, wliich enters 
top ijt bath boiier L as shown ; V and F. V4 inch returns from side 
outlet oi boiler 10 lower pipe ot coai and ^as range heaters ; G, flow 
from gas water heater entering top ot joiler througrh pipe I* t f^ 
inches, into which l£ is aiso connected ; J, cold water supply from 
city pressure, dotted lines showing pipe inside the boiier ; L« the 
bath boiler ; N, gas range ; 1:C. lead pipe conveying hot water to the 
different fixtures ; D. draw oil cock. 



HEATING RANGE BOILERS FROM BASEMENT HEATEK 

The modern apartment house in New York City in many in- 
stances is provided with a gas range tor cooking purposes, and a 
radiator is placed in the kitchen connected with the heating system 
for warming the kitchen during :he winter season. The expense at- 
tached to heating water with ^ds :or storing in the ordinary range 
boiier has made it necessary tor hot water to be supplied by the 
owner ot the apartment house by special means, some of which have 
been previously described in The Metai Worker, The result of hot 
watr^r being turnisheU to tenants in the newest apartment houses has 
<:rrat'!(l a dr^mand from those who occupy apartments in older build- 
in .(-s t.j havtt the; hot w-iClt aiso auppiled :or their use, and to have a 
jf4: :. j.jii.n;^ .ittu:hin«rnt apoiied to :he coal ranges already in the 
U ill iiiij/. in«! vt^irjii ha^'»: bc'^ii lieretotore used tor heating the water 

I I :■] T 1.... ijfi;j.in/iiii< :;:'istration -.ve ^no^ a system for utilizing 
Mi-;-- .a ./^ 'i.j:;-::-: \^.-\\ ^\\r^'\ !>y' W M. Mackav tor a customer. In 
,x\\ ' , . , :. -r r! ..j/: i\ "It 'juiMiJi-^ jioove ground, the range boiler 
i:i >::-. : ..- ,. ; a , a;" lii-r i s sii •'.ii : oas^tTirin:. whcre the heater is 
1 J .«'-:. ^ :.:■* ci-i;*^:: v ' « -i ^^ vT-r A smalL round boiler hav- 
ing i :, tii-.htf|*rr-. i» : » "i .. ..i:-. j:o sq-iare teetot direct radia- 
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Heating Range Boilers from 
Basement Heater. 



lion and having a capacity for heating loo 
gallons of water per hour from 40 to 212 
degrees, is connected with the six boilers^ 
as shown, each one of which has a capacity 
of 30 gallons. A 2-inch flow main is car- 
ried up from the little heater and i-inch 
branches are taken to the side connections 
on all the boilers on the upper floors. A 
tee is used at the side connection to receive 
the branch from the basement heater and 
the pipe from the water back in the range. 
As this main continues upward it is reduced 
in size so as to insure each of the boilers 
receiving its necessary supply of water. 
The return connections from the different 
boilers run to a return main, which in- 
creases in size as it receives the different 
connections and is carried to the boiler. 
The boiler in the basement is heated by 
means of a i-inch branch, which is con- 
nected at the top of the boiler at the hot 
water service outlet, and the return from 
this boiler is carried to a separate open- 
ing in the base of the water heater. 

This method of connecting allows each 
tenant to use a coal fire when an extra 
supply of hot water is required for laun- 
dry or other purposes. Each boiler is 
treated as a radiator and piped accord- 
ingly. It will be noted thdt the six boilers 
have a capacity for holding 180 gallons of 
hot water, while the heater is only rated to 
furnish about one-half of this quantity. 
This seeming lack of power is offset by 
the storage capacity of the different boil- 
ers, and allowance is macie for the fact 
that all of the hot water in a boiler is 
seldom drawn from it at one time. 
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TWO BOILERS CONNECTED WITH ONE WATER BACK. 

A customer of M. Abbotts* Sons purchased two houses to be 
used for a large boarding house. They were called upon to equip 
one of the kitchens with a French range. In the house which had 
been occupied by the owner there had been complaint that with the 
range used previous to the alterations it had been impossible to get 
a sufficient quantity of hot water. In the alterations the range was 
removed from the kitchen in one of the houses, but the boiler was 
left, the openings for the water back connections being plugged. In 




Two Boilers Connected with One Water Back. 



the house where the complaint was made the French range was sub- 
stituted and connected with the boiler, which was of 60 gallons 
capacity. After a few days' use the firm were informed that the rang' 
made so much hot water that at times the hot water could be drawi 
from the cold water pipes in the bathroom, and that there was a 
continual rumbling and noise in the boiler. This was evidently due 
to the water back having a greater capacity than was required for a 
60 gallon boiler, but not greater than necessary to meet at times the 
demand for hot water in the kitchen. When called upon to increase 
the hot water supply, and at the same time to prevent the hot water 
running from the cold faucets in the bathroom, it was found neces- 
sary to separate the hot and cold pipes which ran to the bathroom. 
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^nd which had previously run side by side. This overcame the 
trouble at that point. 

They also decided to connect the two boilers so that the water 

back would have double the quantity of water to work on. The 

brass connection (or the hot water service pipe at the top of each 

boiler was taken out and the boilers were connected together by 

means of i-inch galvanized iron pipe, a T being left on this pipe for 

^connecting the main hot water service pipe. The opening in the 

bottom of the unused 6o-gallon boiler was connected into the pipe 

which carried the cold water from the boiler in use to the water back. 

This connection has been found very satisfactory, except when the 

range is fired heavily for special cooking or other work, and there is 

not a great deal of hot water used. Then heat is sufficient to make 

the first boiler noisy. The firm are now considering the problem 

of removing the cause of noise without reducing the capacity to pro- 

4luce hot water when a large quantity of hot water is needed. 



I CHAPTER V. 

DOUBLE BOILERS. 

Where the water supply will not rise to fixtures on an upper floor 
a tank is generally used to supply them, and in order to supply 
these upper fixtures with hot water a double boiler is used and sup- 
plied from the same tank. The double boiler is made in different 
fo*ms, both vertical and horizontal. Sometimes one boiler inside of 
another, and again, two short boilers butting together, each con- 
nected with a separate water supply and sometimes with a special 
water heating device or receiver. The one in more general use is a 
boiler of smaller diameter inside of one of larger diameter. The 
outer boiler is supplied from the regular water supply and con- 
nected direct with the water back. The inner boiler is heated by 
the hot water in the outer boiler surrounding it and is supplied from 
the tank above the highest fixtures. The same principles govern 
the operation and circulation of such boilers as govern in tlie ! 
ordinary single boiler. The receiver mentioned is made with two 
separate chambers so arranged as to secure an indirect passage of 
considerable length through which the water flows. One chamb^*' 
is connected with both the water back and one of the boilers, and tli^ 
passage of the heated water through it to the boiler heats the wat^^ 
in the other chamber, which is connected with the other boiler onl J* 
A more recent practice is to cast the water back with a divisio^^ . . 
making two separate parts and four openings, connecting a separa^^ 
boiler supplied from the tank with one part in the usual way aO^ 
another boiler supplied from the street service with the other pat^ 
This avoids cooling the water in the tank boiler when a large qua^' 
tity of water is drawn from and enters the street boiler, which i* 
experienced with the use of double boilers. The piping between tf*^ 
two boilers is so connected that both are sure to be supplied in ca^^ 
cither source of supply fails. 
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DOUBLE BOILER SYSTEM OF PLUMBING. 

The numerous inquiries received for information pertaining to 
double plumbing is evidence that many plumbers in the country are 
but slightly acquainted with the system and the conditions which re- 
quire its adoption. 

Althougi double boiler work is a system of years' standing, the 
plumbers in general seem not much to blame for their lack of knowl- 
edge concerning it, as the conditions favorable to the use of the same 
can be found in comparatively few places. The plumbers who look 
no further than their present employment do not care enough to in- 
vestigate, since they can make no immediate use of the knowledge. 
However, the truly ambitious plumbers are not satisfied until they 
^re familiar with everything pertaining to their business, because 
they cannot tell how soon circumstance will place them where they 
will sadly need the information which at present is not required. 

When the plumber is called upon to do a first-class job, it is often 
optional with him whether he puts in one or another kind of pipe. 
If, according to his knowledge, he thinks brass pipe will answer best, 
then brass pipe is used ; but it is quite different in regard to the sys- 
tem to be employed. It is not so much a matter of choice as to 
-whether the single or double system will be used or not. The proper 
conditions must exist before the double system can sensibly be pre- 
ferred. A double system could be placed under almost any con- 
ditions, but such work in the wrong place would entail more work 
than would be necessary to place a double system in the right place, 
in addition to the difference in the original cost of the two systems. 

The accompanying illustration shows a double boiler system. 
Let us suppose that the street pressure will force the water into the 
tank in attic through A, instead of only to the second floor ceiling, 
for then the pump in the basement would be unnecessary. The in- 
side boiler Ai and its system of pipe would also be useless. The 
pipe M could be continued to the fourth floor for cold water and 
branches made into J for hot water. If the street miin furnished 
regular pressure and clear water, the tank could in some cases be 
omitted ; but where the tank is omitted the auxiliary to constant 
pressure is lost — />., where tanks are used settled or filtered water and 
regular pressure are assured, even though the s*reet supply be shut 
off for repairs for hours, which is not unlikely. Were the pipe A de- 
livering water to the tank from the stre< t pressure, it would have to 
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be furnished with a ball cock or sosicihirrg c\^u:vale=:. ia>ica\i ot the 
bend at the tank, as shown. Any one can see ihe i\^lly oi uMng such 
a system as illustrated if the street pressure would reach :he attic. 

Where the conditions call i\»r double system work, the plumber is 
called upon to select and adapt the style most suitable lor the place. 
It will be understood that there are different wa>s of arran$:ing 
double boilers and the pipes leading to and from them, and yet give 
results that are practically the same. 

The first method used where there is available space is to place 
the two boilers independent of each other, either vertical or hori- 
zontal, as is most convenient. Having two independent boilers ne« 
cessitates having two water backs — that is. one tire box with two 
water backs and connections from each back, making the circulation 
to each boiler independent of the other. 

The circulating -pipes must always be from one back to one 
boiler, unless a range with two fire boxes and two water backs each 
is used, in which case the tank pressure boiler may be connected with 
one water back in each fire box and the street pressure boiler con- 
nected to the two remaining fire boxes in the same manner. When 
such a range and connections are used, hot water can be supplied 
^o both systems from either fire box. For some reason the boilers 
Placed independent of each other seem to give the greatest satisfac- 
tion. 

The second method is the placing of one boiler within the other. 
* ^e difference between the capacity of the inner and outer boiler 

should be equal or a little in excess of the capacity of the inner 

^Qiler. The strength of the material for both shells can he about 
^^ same, and should be sufficient to withstand the effect of a vacuum 

^^^thout injury when formed into a shell the size of the outer 
V'litider. Should the inner cylinder of such a boiler be emptied or 

^Phoned while the pressure is on the outer shell no damaii^e would 
^ Hkely to ensue, because the inner shell would only be reijuired to 
'^Pport the weight of the water from the street, increasinj^ in pounds 

P^*" square inch according to the vertical head of water, in addition 
^ tbe atmospheric pressure. The inner sht 11 being naturally stroni^ei 
'"^tii its smaller diameter, and having no side couplings to vary the 
.^'"Hin or resistance, it would withstand any probable test without 
^^iury. It will be understood that the high, or tank, pressure is al- 
^^ys connected to the inner boiler. A different result might be ex- 
pected were the high pressure connected to the outer boiler during 
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such a test as was mentioned above. In combination boiler work 
the water back connections arc always applied to the outer shell, as 
one or the other must be iieated by conduction. 

Although there are few, if any, cases where a combination boiler 
has been heated by circulation through the inner shell or through 
both simultaneously from two water backs, there is n i reason why 
the latter could not be done successfully. The inner cylinder should , 
be made of copper, because it absorbs heat quickly. The outer \ 
shell, if also made of copper, will secure uniform expansion and 
make a much more durable job. 

One way of arranging the pipes leading to and from a combi- 
nation boiler is to supply a tank situated in the attic or upper floor 
from the street pressure by means of apump upon the first floor or 
in the basement. The supply to the inner cylinder is taken from the 
tank, and is also connected to the street pressure, by which, should 
the tank supply fail, the street supply will fill the inside cylinder 
through a check valve. The tank and inside cyl nder supply hot 
and cold water to all the floors above those for which the street sup- 
ply can be relied upon. 

Another method is substantially the same as the first, except the 
additicHjial convenience of being able to send hot or c^ld water from 
the tank system to any fixture supplied by the street pressure by 
means of certain connections and stops pmperly placed in the 
kitchen. 

A third way of using the double boiler system is as the first, with 
the addition of what is known as reverse cocks to the branches sup- 
plying the fixtures on the lower floors from the street pressure. The 
reverse attachment referred to has six openings and four stop cocks. 
They are set as follows : Upon the upper street pressure floor hot 
and cold branches from both street and tank supplies are brought to , 
some convenient place and carried up through a safe pan, in order 
that any leakage from the cocks may be taken care of. Both of the 
hot supplies are connected to one leg of the attachment and cold 
sujiplies to the other leg. A lever handle is connected to the at- 
tachment cocks in such a manner that it is only necessary to pull 
up the handle to change from street to tank pressure, or t'iff vena. 

A fourth arrangement of the pipes is a combinatioi of the stop 
cocks in the kitchen, mentioned in the second method, with the re- 
verse attachment, the reverse cock being placed upon the third floor 
when there is only an intermittent supply from the street to the \ 
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floor. Intermittent supply in some localities is caused by excessive 
drawing at certain times during the day, which in some cases causes 
the second floor to be uncertain if the street pressure aJone is de- 
pended upon. Automatic attachments can be bought from any 
stock house for uses mentioned above. The object of double 
plumbing and everything pertaining to it is to avoid the cost of un- 
necessary pumping, storage capacity, &c., to as great an extent as 
possible. The true perception of the conditions existing in any 
case is the greatest aid to rightly determining which of the methods 
is best for the place, as well as whether combination or independent 
boilers are most suitable. 

Double system plumbing is principally used in three, four- 
story and attic and five-story buildings, and the neatest examples of 
it can be found in residences. In high city buildings where high 
pressure steam is used both for heating and lifting water, other 
means of abridging the irregular supply difficulty are found. It 
should be remembered that double boiler work and duplicate plumb- 
ing are not the same, the latter being merely a separate supply to 
each fixture and in some cases both separate and duplicate supplies. 

The illustration is an example of double plumbing which differs 
from the first method described only by having the stop cock No. 4 
connecting the cold supply of both boilers above the sink. Should 
the street supply fail in this case, it is only necessary to turn stop 
cock No. 4 to supply the hot and cold street pressure system from 
the tank. A reverse attachment can be placed upon the second 
floor by simply making connections to N L from e e through the re- 
verse cock. The range used in this job is of the ordinary type — /. e.y 
one fire box and one water back. Circulation takes place between 
the outer boiler a and the water back Z through the pipes U V. 
The emptying pipe shown by W is from the inside boiler Ai. Its 
stop cock No. 6 is connected on the pressure side of cock No. 5,. 
which prevents any possibility of the inner cylinder being emptied 
while the tank pressure is upon the outer cylinder. T is the sedi- 
ment pipe through which both boilers must be emptied, and is con- 
trolled by stop cock No. 5. S is a general drain, which discharges 
over the basement sink. To aid the reader in tracing up pipes re- 
ferred to in the cut, the lines representing hot water proper are 
made solid black. Cold supplies, C and P, have each a small drain 
and stop to S from above the check valves, but are not shown in the 
drawing. Hot supplies are furnished with drains and cocks to S by 
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coniinuations of O and R. The sink in this job is of porcelain, sup- 
ported by legs and furnished with two drainers and marble splash 
back. The drainers are suppor ed by brackets, and the splash back 
can be removed by unscrewing the sink faucets Y Y and removing 
two wood screws at each end. The sink waste is indicated by h and 
the crown' vent of its trap by /. The telltale pipe B discharges above 
the basement sink, that the person pumping may know when the 
tank is full. A is the supply to the tank in the attic, from a hand 
force pump in the basement. The pump suction pipe is connected 
to the street supply C. Tank drain c is furnished with a cock near 
the tank. The tank overflow b is connected to tank drain c. The 
tank cold main supply is first brought into the kitchen through K, 
thence through branch N to third and fourth floors, and up over the 
tank as shown, which insures the main line draining out should the 
water be shut off. The inner cylinder is supplied with cold water 
through the branch F from K. Pipe d is branched into K below the 
stop cock as shown, which introduces the atmospheric pressure to 
the upper end of K, allowing K to be drained without draining the 
tank, should it be necessary to do so. The street pressure main cold 
is introduced through C and to the outer cylinder through branch 
I. Second floor cold is supplied from the street through branch 
pipe M. The kitchen sink, pantry sink and laundry hot water are 
•supplied through pipes O, E, and their branches. Cold water to 
kitchen sink, &c., is supplied by branches from street pressure pipe 
C. Should the tank pressure fail, the street pressure will supply the 
inner boiler through branch D and check valve 3 ; thence via P and 
F. Check valve 3 is used to prevent mixing the tank and street 
water. Were check 3 omitted, high pressure would always be upon 
the outer boiler and all the water used would have to be pumped, 
^by reason of the excessive pressure holding No. 2 check on pipe C 
:shut. No. 2 check is placed upon street main cold C to prevent 
wasting the tank water into the street main when both systems are 
doing duty under high pressure ; that is, when cock No. 4 is turned 
on. Check No. 2 is also necessary to prevent drawing water from 
the outer boiler when the pump is in use. H is the main hot supply 
from the outer boiler, J being the distributing hot to second fio r. 
G is the main hot from the inner boiler, L being the distributing hot 
to the third and fourth floors. Both L and J continue up to and 
bend over the tank in order to relieve any steam, vapor or expansion 
that may occur. X X indicate the air chambers from the sink 
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faucets. It will be noticed that all pipes connecting to the top of 
the boilers are brought down to a convenient point above the sink 
to avoid using a stepladder when it is necessary to turn the stop 
cocks. The bends made in the hot pipe for the above reason pre- 
vent the successful use of a return circulating pipe. Both inner and 
outer boilers may have return circulation when the hot mains con- 
tinue to rise above the boilers. The stops in this job above the 
sink are all plain stops. All jobs of the order here described should 
have the stop cocks and valves marked, and a chart giving full in- 
formation as 'to the use of each one, both for regular service and in 
cases of emergency. 

HORIZONTAL DOUBLE BOILER. 

We use as a sample of horizontal double boiler connections, an 
illustration of a piece of work erected by E. H. Dow of Sioux Falls, 
S. D., and W. H. Mattern of Allentown, Pa., of the Plumbing Class 
of 1891-92 at the New York Trade School. This piece of work was 
exhibited at the World's Fair at Chicago, and was highly spoken of 
by visiting plumbers. 

The water back is not shown, but the pipes leading from it ap- 
pear at the left, connecting with the receiver. The boiler is sus- 
pended over a kitchen sink that is connected with a grease trap. 
The apparatus consists of two separate boilers, butting together, 
one supplied from the street main and the other from a tank. The 
receiver has two chambers, one heated by being surrounded by the 
hot water in the other, which connects directly with the water back. 
AA is the cold water supply from the street main. BB is a by pass 
running cold water through the outer chamber of a grease trap to 
cool and harden the grease that collects on top of the water dis- 
charged from the sink. C is a branch to supply street boiler. D 
is a branch connecting tank and street supply to fill either boiler. 
E is a check valve to prevent tank supply from leaking into street 
when the latter supply fails. F is street supply to sink. G is tank 
supply to sink and by branch H to tank boiler and by branch D to 
street boiler. I is hot service from street boiler. J is branch from 
I to sink. K is hot service from tank boiler. L is branch from K 
to sink. M is cold water from street boiler to receiver. N is hot 
water from receiver to street boiler. O is hot water from receiver 
to tank boiler. P is cold water from tank boiler to receiver. Q is 
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return circulating pipe from tank hot service. R is return circu- 
lating pipe from street hot service. S, sediment pipe from street 
boiler. T, sediment pipe from tank boiler, U, cold water from re- 
ceiver to water back. V, hot water from water back to receiver 
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shut off ; 7, stop to street supply when tank supply is used ; 8, stop 
to tank supply when street supply is used ; 9, scop to tank hot serv- 
ice to sink when street hot service is used ; 10, stop to street hot 
- service when tank hot service is used ; 11 and iz, sediment stops to 
clean boilers and receiver. When tank is empty, tank boiler and 
kitchen fixtures can be supplied from street by opening stop c cks 
4 on pipe D, 7, 8, 9 and 10. When street supply fails, street boiler 
and kitchen fixtures can be supplied from tank by opening stop cocks 
7, 8, 9 and to and closing stop cocks 4, 4, 4. 

DOUBLE WATER BACK INSTEAD OF DOUBLE BOILER. 

FriMn S. P., New York. — Will you kindl)- inform me through TlSe J/c/a/ 
W^/-ifetr if there is any coal burning water heater made with two water backs for 
supplying hot water in a building where the street pressure is insufficient to 
reach the fixtures on Che upper floors at all times of the day? The idea is for 
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one water back to be connected with the street service for supplying the fixtures 
within reach of Che sCteeC pressure, Che other water back being connected with a 
tank for supplying with hot water the fixtures connected with the tank service. 
My idea is to supply a five-story aparlment house with hot water in Che mosC 
economical manner regarding the consumption of coal and gas for the pumping 
engine, and more particularly to spare the tenants the great annoyance resulting 
from the frequent use of Ih£ pumping apparatus which would be necessary if the 
ordinary single water back heater is used, as the tank would have to provide a 
constant supply because of the quanlity of hot water people are prone to use 
when supplied to them with the house. If I can procure such a heater and con- 
fine the tank supply to the upper floois I can dispense with the use of the pump, 
as the street pressure is sufficient to raise the water to fill the lank during the 
night, when very little water is being used in ihe city. 

Answer. — ^Our correspondent being a New York plumber, we 
assume he is familiar with the use of a double boiler for the purpose 
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Fig. «.— A l*wo-Section Water He iConnected with Tank and Street Supplied Boilers. 
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^which he mentions. The double boiler consists of an inner boiler 
immersed in the larger boiler, the larger boiler being connected with 
a water heating apparatus of sufficient size, the heat of the water in 
the outer boiler heating the water in the inner boiler. The inner 
boiler is supplied with cold water from a tank, the pressure from 
which forces the heated water up to the fixtures on the floors just 
below the tank, while the street service is sufficient to force the h6t 
w^ater from the outer boiler to the fixtures which it supplies when 
the faucets are opened. 

The use of separate boilers has been resorted to in residences in 
parts of New York where the street pressure was not sufficient to 
raise the water to the higher floors, and in such instances a double 
water back, as shown in Fig. i, having four openings, and so con- 
structed as to make two complete water backs in one, has been 
manufactured specially for the work. If hot water is to be supplied 
to five different tenants it would be well to have in the basement a 
water heater with two separate water heating chambers. In order 
that this method of supplying hot water may be thoroughly under- 
stood by all of our readers we have prepared an illustration, given 
in Fig. 2, showing the method of connecting the apparatus. It will 
be seen that one boiler is connected with one section of the water 
heater and the service pipes run only to the lower floors, while a 
separate boiler is connected with the other section of the water 
heater and the service pipe is carried to supply the fixtures on the 
upper floors, the tank being shown on the roof above. 



CHAPTER VI. 



DIFFICULTIES MET WITH IN EVERY DAY 

PRACTICE. 

BOILER TOO LARGE. 

From S. E. K., Ohio. — I have connected a water front in a 7-inch portable 
range with an 80-gallon boiler, and since doing so the range works slow in 
baking and cooking and the boiler never becomes so hot in the lower portion 
that discomfort is felt from placing a hand upon it — in fact, near the bottom it is 
always cold. Sometimes the water drawn from the boiler is scalding hot, even 
when the boiler is cold at the bottom. There is no noise and the circulation 
seems to be easy, and though I put in a large boiler, so as to furni sh plenty of 
hot water, my customer does not get enough and has to wait too long for it ; 
besides, the stove works too slow and ashes accumulate very quickly against the 
water front. Where does the trouble lie and what shall I do to remove it } 

Answer. — The boiler is too large for the fire, consequently the 
water keeps the wate'r front cold, which chills the fire and makes it 
dead next to it for some space out into the fire chamber, and the air 
which passes through the dead coals cools the top of the range and 
the oven more than the remaining narrow strip of fire can overcome. 
This accounts for the slow operation of the stove. It is a common 
error to use boilers that are too large, with the idea of having an 
abundance of hot water, and the result is frequently a large quantity 
of water that is warm, but not hot enough tD prove satisfactory. A 
small quantity of water such as our correspondent calls "scalding 
hot " may be mixed with a large quantity of cool water when warm 
water is needed, which shows that hot water is the most useful. The 
water in a small boiler can be quickly made hot and does not absorb 
so much heat from the fire as to interfere with the operation of the 
stove. To answer the questions put, the large boiler is the cause of 
the trouble. A25-gallon or 4 foot by 12-inch boiler is a better size 
to use with the stove described, though some might prefer a 30-gal- 
lon boiler. If a water back, properly constructed so as to avoid air 
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and steam pockets, and a small boiler is used, set so that the bottom 
is above the water back, and the connections between them are made 
with large pipe, and one size larger pipe is used for the return pipe to 
the boiler, circulation will be free and there will be no noise. Small 
boilers will be found more satisfactory in the majority of cases for 
supplying hot water. Frequent attention to the fire to keep it 
bright and free from ashes when a large quantity of hot water is 
needed with a small boiler will enable it to supply it satisfactorily. 



COLD WATER FROM A RANGE BOILER. 

From H. & B., Willsborough, N, Y. — ^We have a range boiler in a house 
near here with a faucet on the cold water pipe at the bottom, the arrangement 
being as shown in the sketch which we inclose. What we want to know is 
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Cold Water from a Range Boiler. 



why the faucet does not draw warm water. It will draw a pail half full of warm 
water and then the supply becomes cold. We understand that it is on the cold 
water pipe leading to the water back, but for all that, should not the water be 
more or less hot ? We get hot water at the sink and batbtub without 
trouble. 
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Aitsw^r.—Thc accompanying cut, made from our correspondents' 
sketch, shows the position of the faucet they speak of. The trouble 
they complain about is just what one would expect with the arrange- 
ment shown. On inspection it is evident that when the faucet is 
first opened the hot water in the lower part of the boiler runs out. 
Immediately, however, a fresh supply runs in through the cold water 
supply pipe shown in dotted lines, and, of course, fills the bottom of 
the boiler with cold water. This travels on a direct line to the 
faucet and consequently the after supply is cold. The hot water, being 
lighter, will fill the upper part of the boiler, but will not sensibly 
affect the tfcmperature of the water in the lower part. 



KEEPING HOT WATER OUT OF METER. 

from]. O. G., 3a///f Creek, Mick. — Will The Metal Worker please advise 
me of the different methods now in use to prevent hot water from range boilers. 
getting back into meters by expansion or by syphonage ? 1 am quite familiar 




Keeptns Hot Water Ont 



with putting a hole in the conducting tube, but that will not always overcome 
the difficulty. Suppose the boiler be suspended from the cellar joists and con- 
nected with a coil in a furnace, as shown in the illustration. The regulations 
here require that a check valve shall be placed between the meter and the 
boiler, which I consider a dangerous practice, and as yet have never done it. as 
there would be no chance for expansion. Am I right? The meters here are 
easily spoiled by hot water, as the pistons are made of hard rubber. 
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Answer. — Some put a small notch or hole in the check valve to 
provide for the expansion, depending on the cool pipe and water to 
overcome the heating effect of the small quantity of water that 
passes through. It is probable that a safety valve, located so the 
overflow would be caught in some fixture, would answer every pur- 
pose. 

LOCAL CIRCULATION BETWEEN TWO BOILERS. 

From H. S. — I have a conundrum which I would like to submit to the 
readers of The Metal Worker — ^viz., Why does hot water flow from the cold 
water cocks at the wash basins, and continue so until about two pailfuls are 
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drawn, after which cold water will come ? The two boilers are connected with 
two ranges, as shown in the drawing. One is 52 gallons and the other 40 gal- 
lons. The supply is from a tank in upper story. The horizontal pipes are 
straight from where they turn down to the basins to the furthest boiler and about 
1 2 inches above boilers. There is fire in both ranges all the time. Pipes are 
^ inch diameter. I think I have found the cause of the trouble, and propose 
to remedy it by putting a check valve at E. Would it work 1 What other 
arrangement of the pipes would prevent the circulation? I find that after the 
cold water pipe is full of cold water circulation begins up the supply to the 40- 
gallon boiler and to the other boiler, as shown by arrows. Would not the cir- 
culation pipe make a suction on the hot water pipe from the 50-gallon boiler, 
and thereby cause this circulation ? 

Answer. — Our correspondent has asked a question which cannot 
be answered with certainty, inasmuch as the actual condition of all 
points concerned is not known. The condition of the fires has much 
to do with the circulation between the boilers, and the contrary 
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action of the currents may not always be in the same directidfl. 
Placing a check valve at E would undoubtedly stop the circulatioa 
as indicated by the arrows, but it would not remove the cause of the 
trouble. We are inclined «d think that a more radical alteration of 
the work is needed. Boiler No. 2 being the smaller, becomes heated 
throughout first. As soon as circulation is established through the 
hot pipe of No. 3 and its circulating pipe, B, a current is induced 
through C ; then, as both boilers and pipes are full of water, non^ 
c n enter boiler No. 1 from the tank ; consequently, the drain fron:^' 
boiltr No. i, caused by the forward current through hot pipe C, i ^ 
supplied by a reverse current through cold supply A from boile I 
No, 2, the water passing up through the delivery of No. x and dowc^" 
through the delivery of No i. This current keeps the rS feet o^cU 
cold supply A full of hot water and probably backs up some distanc ^^ 
in the tank supply- This alone, however does not account tor tw» "" 
pailfuls of hot water issuing from the cold faucet. Opening the col^ - 
faucet gradually reverses the current through A. In the meantim^^* 
part of the water from the tank supply falls into boiler No. i by reaso^*^ 
of its greater density, and maintains the current th rough C. The cur "^ 
rent through A being reversed, the flow up through delivery of boile^^ 
No. 3 is carried to the cold faucet instead of to boiler No. 1, as before—-^ 
Thus, hot water issues from the cold faucet until the forward cur- 
rent through A is strong enough to prevent the cold water from 1 
dropping into boiler No. i. y 

We suggest that an equalizing pipe be placed between the boilers 
as shown in the dotted tine, having a stop cock in it, so that eitlier 
boiter may be emptied independently of the other. Also that an 
expansion pipe be run up ana over the tank, as shown also by 
dotted line in the sketch. By this mt ' 

be relieved and any local circulation 
and the equalizer. We may here rem 
fixtures than those shown in the ski 
large ; also that it is not usual to run a circulating pipe where the 
fixtures are so close to the boiler. However, if it is required, it 
would be better to cut out pipe B and continue the hot pipe direct 
from stand to the bottom of boiler N , z, as shown by dotted line R 
in 'he sketch. 
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RUSTY WATER FROM RANGE BOILER. 

_ ?;.. A. J. T., Alexandria Bay, A' Y. — I have been having some trouble 

*ftli range hoilera made of galvaniied iron. They are 6o-gallon boilers and are 

from four to siw^ars old. They all give rusty, dirty water, no matter how well 

ftey are cleaned. All the boilers are supplied with rain water from a tin roof. 

"Tl you please inform me through The Metal Worker whether a copper boiler 

"^uld remedy the difficulty or is the water front to blame? I have a suspicion 

*}>^t chemical action has taken place and eaten the boiler on the inside. A short 

Oiiie ago the galvanized nipple next to the water front sprung a leak (it was the ' 

''ot water on the top side of the water front). After taking it out I found it all 

^ten through on one side its full length similar to a wormcalen piece of wood. 

"le hot water evidently produced this ci 



■Answer, — We have no doubt that the substitution of copper 

'Oilers in place of the galvanized boilers will stop the trouble 

''c»m corrosion. Though galvanized boilers are used very largely 

^'" domestic hot water supply, sometimes they give rise to such 

•"ouble as our correspondent mentions. The fact is that as soon 

^ the zinc is destroyed, which may happen soon after the boiler is 

^ut in place, when the galvanizing is poorly done, there is nothing 

■■'-' protect the iron against rapid corrosion. Iron is like lead in 

•^ettain respects, for the purer the water the more rapid is the rusting, 

^nd, as our correspondent says, the supply in this case is rain water 

^''Om a tin roof, or, in other words, the purest water that could be 

obtained. We do not think he is right in holding the water front 

altogether responsible for the rusty water, for it is made of cast iron, 

which is very little acted upon by either hot or cold water, and would 

not, under ordinary circumstances, give the rusty effect noted. 



^P A REMEDY FOR NOISY BOILERS. 

From L. D. N., Washington, D. C— In visiting the kitchens of 
several private houses recently I have been very much struck by the 
number of cases {owing to the improper setting of the boiler, the 
undue size of the water back or some other adequate cause) in which 
the boiler makes a tremendous noise — rattling and rumbling. It 
seems to me that this is a defect that could be easily overcome if the 
manufacturers and plumbers would give some little heed to it, and 
there is no doubt that it wou'd be very much appreciated by the 
average householder, the terrific racket in his kitchen being more 



than an ordinary nuisance. The number of cases, however, where 
the pipes connecting the water back and boiler are sagged or run so 
as to form traps is very great, and the size of the pipes is often very 
small. In the first place, I want to know what is the objection to 
setting the boiler above the water back so that the bottom of the 
boiler would be higher than the top of the water back ? In that way 
there can be an easy incline for both of the pipes. Another qaestion 
I have to ask of the manufacturers and plumbers who are interested 
in such work is. What object is gained by making the circulating 
pipesosmall? What harm is there in using a or z^ inch pipe? 
Will it not, in fact, give a much better job? It will reduce the fric- 
tion in the pipes and ought, 1 think, to give better results in heating 
the water. The extra cost for the larger size of such a short length 
of pipe would not be very great, and the customer would in many 
cases be glad to pay the difference if he were assured of a better 
supply of hot water, and more especially if it would assist in reduc- 
ing the noise. The second is a point for the plumber to consider, 
after the manufacturer has made arrangements for connections of 
the larger size, but the first point— namely, the highl and size of the 
boiler — comes entirely within the province of the manufacturer. A 
shorter boiler of larger diameter would furthermore have Jess 
radiating surface to the volume of water. The public are growing 
very critical of work, and impe-fections that were put up with ten 
years t])fo must now be overcome or serious complaints will follow. 



CRACKLING IN RANGE BOILER. ^ 

From C. & W., Berrien Springs, Mich.— Vf'iW the editor please give throu^ 
' the columns of The Metal Worker the cause of a loud roaring or crackling in a 
range boiler, and how to remedy it ? 

Answer.— Tiie noises proceeding from the boiler are probably 
caused by a defective circulation, which may be owing to the de- 
posit of sediment in the water back, or a trap in the pipes between 
range and boiler. The remedy will be found in a removal of the 
impediment or a rearrangement of the pipes which will give a free 
circulation. If the trouble is due to the boiling of the water it can 
be stopped for a time by drawing off some of the hot water and let- 
tingthe boiler fill up with cold water, A permanent remedy is 
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times effected by placing fire brick : 
and thus reducing the area of the heating surface. 



of the water back. 



NOISE IN BOILER AND PIPES, 

-om F. R. M., ll'arrcnsburg, N. V. — Will you kindly inform me througB 
;tter Box the cause «f a jarring, rumbling noise in pipes and boiler which 
starts upon opening a hot water faucet in any part of the house ? The noise can 
be heard all over the house, no matter in which room the faucet is opened, and 
sounds as though the pipes and boiler would be torn to pieces. The boiler 
holds 32 gallons and the pipes are ^ inch. 

Answer.— The trouble in question is probably due to one of two 
causes. Where there is a strong water pressure, oftentimes on clos- 
ing the water faucet quickly, the jar is transmitted to the fixtures 
with such force as to cause a trembling,' and a rattling, as described. 
Another cause is due to the generation of steam where the pressure 
of water to supply the boiler is very light, which allows steam to ac- 
cumulate at the top of the boiler, in the water back and in the cir- 
culating pipe. Immediately on the opening of the hot water faucet, 
cold water rushes into (he boiler to take its place, and the steam that 
may be at the top of the boiler is at once cooled and condensedj 
leaving a vacuum, which is filled by a rush of cold water, *nd where 
the water meets the result is very similar to bringing a hammer 
down upon an anvil with the same force. Condensation and vacuum 
may be formed in the return pipe from the water back, or in the 
water back, by the steam coming in contact with a cold part of the 
pipe or cold water entering the water back. 



■ NOISE IN BOILER. 

J^rom B. & S., Napanee, Onl. — We have recently set up a go-gallon copper 
boiler and connected it with a range in the ordinary way with J^'-inch pipe, the 
tubing outside of range boiler being about yi Inch. The connections to boiler 
are of lead pipe with nipples or connections for J^-inch pipe. Our customer. 
who is great on having large pipe, thinks that the lead pipe, being a triile smaller 
than the connections, causes the boiler to creak. We thought at one time it was 
on account of his not using enough water from the boiler. The minute the hot 
water tap was opened the noise ceased. We have tried cooling the water, but 
it does not make any difference, and some days it is quiet. It seems when it 
does make the noise that it has the motion of the «ater works pump. If TAe 
M^tal Worker can furnish us nith any information that will lead to a remedy it 
will be appreciated. 



is given of the trouble to locate ' 
lilt from the fact that the noise 
opened, it may be due to a loose 
'hich vibrates under pressure and 
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Answer. — Too little description 
its cause and suggest a remedy. ] 
ceases when the hot water tap i' 
part in some of the connections » 
makes the noise, which stops at times when the part is temporarily 
secured or when the pressure is removed by opening the faucet. A 
projecting washer or some irregularity of form in some part would 
impede the circulation or cause an eddy that would produce noise. 
A dip or partial obstruction in pipe frcm a bad joint, causing an air 
trap, has been known to give rise to riambling. It is bad practice to 
use a pipe with smaller bore than the connections in connecting the 
boiler and water back. Benefit is derived from using a larger pipe 
for the return lo the boiler. If the heated water cannot flow to the 
boiler as soon as it is heated, steam is likely to form in the water 
back, making noise when it condenses. Some minor detail of the 
work will, on careful examination, probably be found to be different 
from what it should be. 



NOISY HOT WATER FAUCET. 

Ftont O. H. T., Leechhurg, /&.— I have just completed a job of plumbing. 
and am now in need of some information as to why the hot water faucet makes 
a rumbling noise when it is opened partially. When opened full there is no 
noise. Is it vacuum ? If so, what is the remedy for ihe trouble? If not 
vacuum, what can the trouble be ? 

Answer. — Vacuum has nothing whatever to do with the trouble 
referred to by our correspondent. The rumbling noise is caused 
by some defect in the faucet ; whether in principle or carelessness 
in construction we cannot say. However, from past experience, we 
are inclined to believe that the noise is caused by a loose washer or 
lack of stability in the stem. Perhaps some irregularity in the in- 
terior surface of the ferrule of the faucet causes the water to " eddy " 
just prior to its passing the washer, and thereby causes the rattling. 
If the faucet is one of the lever-handle pattern, operated by an ec- 
centric stem, the noise may be the result of the absence of a guide 
for the washer shaft. The lack of this guide is most apparent in 
faucets with very short ferrules. In case our correspondent fails to 
locate the cause of the noise, we advise him to compare the faucet 
with another of the same type in use under similar conditions and 
giving satisfaction. By noting wherein they differ, a solution of the 
problem may be reached, in case our hints are of no avail. 
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REVERSED CIRCUL.\TION. 

Frotn H. R., Pottstown, Pa, — Having seen many knotty questions in The 
Metal Worker, I send you herewith a sketch of one that beats the best. A party 
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Reversed Circulation. 



had a range connected to a circulating boiler in the usual manner, which worked 
all right but did not give as much hot water as was needed. He therefore ran 
a. pipe through the heater in the cellar, being careful to give it the proper eleva- 
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lion as it passed over the fire, (hen continued the flow and return pipes back 
and connected them at the range, as shown in the sketch. Each one works 
splendidly independently of the other or if the water coming from the range is 
the warmer, but when the fire in range is reduced the circulation is reversed 
between the range and the boiler. The hot water enters the bottom of boiler 
and returns from the side, and continues to circulate in that manner until the 
fire is again increased, when the proper circulation is again established. What 
causes this and what is the remedy ? 

Note. — We submit this case to the consideration of our readers 
From the statement that the circulation is natural with either singly 
there seems little cause for the unusual change, and no room is left 
for the supposition that the flow pipe was connected with the bot- 
tom of the coil, which otherwise might account for the reversing. 



From S. H. D., Walkins, N. K— I notice the article of " H. R." 
on "Reversed Circulation." Instead of attempting to give a reason 
for what is said to occur, I beg leave to doubt the statement. If 
the circulation is reversed between holler and range it must stop be- 
tween the heater and boiler or run both ways in the same pipe, 
which is an absurdity. More likely the circulation occurs between 
the heater through water front as well as through the boiler. In 
that case the lower pipe from water front would be about as warm 
as the upper pipe to front. I suppose there are no other pipes than 
those shown in diagram of the p ping. If " H. R." will place a 
swinging check valve in the lower pipe from water front of range, 
so the water cannot enter that way, but can come out freely, he can 
settle the question. 



From G. W. M., Waynesboro, Pa. — In reference to the difficulty of 
"'H. R.," the circulation takes the near cut instead of the course 
offering the greatest resistance. After drawing the fire in the range 
the circulation continues through the range coil, which completes 
the short circuit, the temperature gradually falling in the boiler, as 
only a portion of the flow goes to the fire below. A valve in either 
pipe to the range will remedy the difiSculty. A system arranged as 
shown by " H. R." will always work slow and finally reverse and go 
the wrong way, when it can never heat satisfactorily. I hope I have 
thrown some light on the subject that will be a benefit to the read- 
ers of your interesting, valuable and reliable paper. 
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From W. H. C, Rahwayy N, J. — In answer to the query of *' H. 
R." I would say the connections are made improperly. If the piping 
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Reversed Circulation. 



is changed so that the circulation will be continuous there will be 
no reversed circulation. I send a diagram showing how the water 
can be made to circulate without any possibility of its backing up. 
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From %, I. D., Canada. — I have noticed that " C. Q. A." 
trouble. I send herewith a sketch showing a method of arranging I 
his pipes that will obviate his difficulty, which is what he calls ' 
"siphoning " of the water in the range boiler back into the tank 
through the vent turned over top of tank. This, however, is a mis- 
application of the term "siphoning." The reason for the water 
flowing back into the tank through the vent is because of pressure in. 
the range boiler becoming greater than the head of water in taa]^^ 
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pdue to particles of steam mixed with ' 

' iffhich naturally find an outlet at the v 
herewith, A is the range boiler, B is a combination safety and vacuum 
valve (a small tube is generally run from this over kitchen sink), C 
is a check valve to prevent any water backing up into the tank. If 
this boiler were connected with city pressure water works the check 
would not be needed. The pipe D allows the water to drain out of 
the pipe E when the stop F is closed ; G is a blow oft to sewer. It 
will not be necessary in this case to have a small hole drilled in tube 
running down inside of boiler, as the check C will prevent siphoning. 
H is the circulating pipe, which allows hot water to be drawn from 
fixtures immediately. Some of the pipes are shown running beneath 
the floor, but it should be avoided where practicable. It is much 
better to have all pipes exposed. They can be finished nicely in 
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n the cold supply of the boiler, and should n 
o act as a safety valve i 



. the supply pipe always be open 



I 
I 
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Answer.-^Without the check valve, in case of steam forming in 
the water back, the pressure would work against the street pressure 
and take care of the expansion of the water. With the check valve 
preventing relief from the back pressure, due to the expansion of 
the water, the strength of the fixtures would be tested. In this ex- 
pansion of the water on being heated might be found another 
cause for the bursting of the water back. In case of the (ire having 
gone out and all the fixtures being filled with cold water and a fire 
then started, any back pressure due to the expansion of the water 
would close the check valve, and the expansion might be sufficient 
to burst the water back as reported if it chanced to be the weakest 
part of the system. 

WHAT CAUSED THE EXPLOSION? 

From C. I. L., Atw Jersey. — Please inform me what caused the explosion 
which 1 describe. When a summer residence here was closed, all the water was 
drawn out of the pipes and the water shut off to prevent freezing. Recently a 
servant was sent to prepare for a short visit by the family, and built a fire in the 
range, and later on when some water was needed it was turned on by opening a 
stop cock in the front cellar, but before the servant reached the kitchen a terrific 
explosion occurred. The water back was thrown out through a window 50 feet 
across a garden, the brick jamb at one side of the range was lom away, the 
range was demolished, the ceiling was shattered, the windows were broken, and 
coals were thrown all about the kitchen. A fire was prevented by the broken 
pipes sending water in every direction. I was called in to make the repairs, 
and would like to know what made the trouble. 

Answer. — The explosion was caused by water entering a water 
back that was possibly red hot, when steam was instantly made of 
such great expansive power that it not only burst the water back, 
but spread everything that tended to confine it. To use a fire 
against a water back that has no water in it is likely to crack the 
water back through expansion or melt the solder on the pipe con- 
nections, or make leaky joints when iron p'pe is used To turn the 
water into a water back lying in a good hot fire is always extremely 
dangerous, and some severe personal injuries and wreck of property 
have resulted from doing it. 
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WATER HAMMER IN BOILER CONNECTION. 

The subject of the illustration was furnished by John Gormly, 
Philadelphia, and represents a piece of pipe which was taken from a 
job where he was called to make some repairs, The broken end 
shows the solder in a joint that was wiped on the side connection to ] 
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a kitchen boiler, and which was swelled and broken, Mr, Gormly 
states, by water hammer. The enlargement is very uniform, there 
being no special swelling in one side, as is usually the case, and it 
will be noticed that the solder has stretched quite as much as the 
pipe. The pipe is very heavy, ^-inch pipe, which shows the power 
of the concussions which finally broke the joint, after a leak which 
occurred in the swelled part had been stopped by hammering metal 
into the opening. To those who are not acquainted with water bam- 
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mer it is explained as being due to steam that has formed in the 
water back passing to a point where it condenses, creating a vacuum 
which is filled by an inrush of water thai strikes with a much greater 
force than is generally appreciated. When a water back is large and 
steam is generated freely this striking is frequent and the result is as 
shown. A larger opening or a water way of the full size of the pipe 
through the side connection would carry the steam into the boiler 
before it condensed. 



SWELLED BOILER PIPING. 

F¥om E, H., Nyack. — A number of years ago I was called upon to repair 
the hot water pipe from a water back to a boiler. I found the boiler to have an 
open top witb loose cover. Into this boiler the water was pumped as it became 
empty. The pipe close to the joint where the heavy lead pipe was wiped on the 
brass nipple at the side of the boiler was swelled to fully double the size of the 
other pipe, and had opened just enough to make a very small leak. The owner 
lold me it had done so before, and wished me to make a new joint. I accord- 
ingly repaired it, hut suggested that probably only an iron pipe would be a 
permanent remedy. About two weeks after I was called to replace the lead pipe 
with iron, as it had again given out. It has now been in use about five years 
with no further trouble. I would hke to know if this is a common occurrence 
with such boilers, or is it owing to some local circumstance in this case? 

Last fall I was called for the first time to a boiler which was supplied by 
pressure, not very heavy. In this case the lead pipe from water back to boiler 
had been swelled out of all proportion and been repeatedly mended next to the 
water back connection. It was leaking and 1 mended it as it had been mended 
before. In this case the break was through the solder, which seemed to have 
been almost as thick as the pipe. In a few weeks' time I replaced this with 
iron pipe, as another leak showed itself. We have had no furiher trouble. 
One more case was somewhat similar, only in this the pipe gave out next the 
boiler, and after several times repairing I substituted iron pipe, which remedied 
the difficulty. These troubles all doubtless arise from imperfect circulation, but 
why should they act so differently ? I thought it might come from the boiler 
tube being so short that the cold water is discharged so close to the inlet for 
hot water as to cause it to damage this pipe every time. If such is the fact it 
becomes a very miportant matter to see that this tube extends well toward the 
bottom of the boiler. 

Anszver. —The swelling of the return pipe to the boiler is a quite 
common occurrence, and happens when the water back has a large 
heating capacity and when the water pressure is very light, as is 
stated in the cases reported. It is not due to the tube in the boiler 
or any unusual local condition. It is caused by steam forming in 
the water back and passing to some point where condensation is 
efiected as the result of the delay in passing some slight obstruction- 
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On condensation there is a vacuum that is instantly filled with a rush 
of water which has the effect of striking a blow and is known as 
water hammer. 



BURST CIRCULATION PIPE. 

From G. F. B., Du Quoin, III. — We recently piped a range with open tank 
for heating water as shown ;n the accompanying sketch, using i-inch heavy 
lead pipe. A day or two since one of the connections puffed out as large as a 
man's fist at A. We would like to know the reason for it. 

Answer, — From the sketch we would judge that the water back 
in the range had a very strong heating capacity ; much greater than 
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Burst Circulation Pipe. 



was required to heat the water in the tank. As a result steam 
formed in the water back, and passed along the circulation pipe until 
it struck the fitting by which the lead pipe was connected with the 
tank. Here it met a reduction in the size of the water way. The 
steam at this point condensed and water rushed along to fill the 
space, delivering a blow at the point where the condensation took 
place. Numerous repetitions caused the pipe to swell until finally 
it burst. This is not an unusual happening. A recurrence can be 
prevented by the use of iron or brass pipe. Brass pipe is preferable 
because it does not rust fast, but can be disconnected when desirable. 




The use of relief pipes and vacuum valves is not general, but is 
adopted sometimes where the supply pressure is low or from a tank 
to provide for the expansion of the water or the escape of air or 
steam. They also permit air to enter the boiler to prevent the for- 
mation of a vacuum when the boiler is emptied of water by siphon- 
age or by the condensation of steam. The proper place to connect 
the valve or relief pipe is at the top of the boiler, but if the hot water 
pipe rises direct from the top of the boiler without any dip the 
relief pipe may be connected at the highest point and run up above 
the level of the water supply. 

COLLAPSING BOILER. 

From F. H. K., Watsontawn, Pa. — One of my customers has in his house a 
30-gallon circulating boiler made of copper. The other day he had occasion to 
turn off the water in order to repair a faucet. The boiler collapsed with the 
water in it, but adjusted itself as soon as the pressure was turned on again. 
What is the cause of the action and how can it be remedied ? 

Answer. — The shell of copper range boilers is very thin and often 
to) frail to withstand the atmospheric pressure without the aid of 
some internal pressure ; therefore, if the water be shut off by a 
_ Stop and waste cock and no provision is made for admitting air in 
the top of the boiler, it will be subjected to external pressure when 
the waste is opened. The pressure of the atmosphere at ordinary 
levels is about 14 pounds per square inch, which is more than 
enough to crush the common type of copper range boiler. When 
the returning water pressure is great enough it will expand the 
boiler and sometimes leave it but little worse from such an experi- 
ence. If the pressure from the water main is not great enough, a 
hand force pump will serve to expand the boiler into its proper 
shape again. Our correspondent is mistaken in his belief that the 
boiler collapsed while it was filled with water ; such an action is im- 
possible. 

There are several methods of preventing boilers from collapsing. 
In tank jobs, the relief pipe direct to the tank from the top of the 
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boiler is the best way. In direct pressure systems, automatic 
vacuum valves of various forms are used, and when properly con- 
structed they are good. The usual way, however, is by opening tho 
hot water faucet over the sink or some other convenient fixture to 
adtxiit air. Care should be taken to see that the pipe opened to ad- 
mit tlie air to the top of the boiler is not trapped, as traps interfere 
witli the passage of the air and sometimes frustrate the object of 
opening the faucet altogether. Of course this latter method is wor li- 
less as far as keeping the boiler from emptying is concerned, unless 
tlie ** siphon hole " is open. The siphon hole is a small hole drilled 
in tlie delivery pipe inside the boiler, near the top ; the delivery pipe 
being carried down to near the bottom to prevent cooling the hut 
water with the delivery. When the stop and waste cock is turned 
off, the water siphons out to the level of the siphon hole ; at that 
point air enters and breaks the siphonic action ; that is, if the hot 
ivater faucet has been opened to admit the air. If not, the siphon- 
age continues until the boiler is empty. 



WHAT CAUSED THE COLLAPSE? 

Pram H. D., New York, — I recendy set a range boiler which collapsed 18 
hours after water was turned on and would like The Metal Worker to explain 
what caused the accident. The boiler was a 40-gallon light weight copper boiler. 
Cold water was supplied by a Ji^-inch lead pipe from a tank in the attic, the pipe 
running from tank to cellar and across underneath bathroom Hoor and tapped 
there to supply cold water to the bathtub and wash basin, as shown in the sketch. 
The boiler is in the comer of the bathroom and the supply pipe came up through 
the floor and connected to the center connection on top of the boiler in the usual 
way, with the tube inside of the boiler running down to within a short distance 
of the bottom of the boiler. The hot water pipe was connected to the top of the 
boiler in the usual way — to the coupling, about 4 inches irom center. The 
boiler was connected by Ji^-inch pipes to a double pipe water front. P rem the 
stove to the boiler is about 6 feet. The boiler was full of water when it col- 
lapsed, as the pardes had been drawing hot water from the faucet in the kitchen 
shortly before it occurred. A rumbling noise was heard in the boiler a while 
before it collapsed. A natural gas fire, ver>' hot, was burning in the stove and 
the water front is very close to the burner. The boiler, instead of being bulged 
out, as usually occurs when an explosion takes place, was drawn in all around 
the top just below where the top is riveted to the body, and looked as if a rope 
had been put around it and forcibly tightened up until it caved in. The boiler 
was full of very hot water, which spurted out of the hole made by the collapse. 
The top of the boiler sagged down with such force as to tear the lath from the 
wall where the tacks were screwed to them. The boiler must have been quite 
hot, for the color of the copper is changed at the top or the hottest part. I in- 
close a sketch showing the location of the fixtures. 1 am at a loss to tell what 
caused the accident, as I never saw anything like it in 13 years* experience, an J 
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JV^oie. — It is quite possible the collapse was caused by steam in the , 
boiler due to great heating capacity of the pipe water front and lack 
of pressure in the supply. From the top of the boiler to the level oi 
the water in the tank, as shown in the illustration, would hardly be 




What [Caused the OoUapHef 

over 6 feet. Using the thumb rule of water pressure of J^ pound to 
each foot in hight, a pressure of only 3 pounds would be exerted at the 
top of the boiler by the supply. The large water heating surface ex- 
posed by the construction of the water front would enable steam to be 
generated freely and passed to the boiler. The accumulation of steam 
at the top of the boiler would drive the light pressure water supply 
back to the tank and would discolor the copper, as mentioned. 
Drawing off hot water at any faucet would let cooler water enter the 
boiler and pass to the water back, when the generation of steam 
would be stopped and the steam from the boiler would follow along 
the hot water service pipe, both actions tending to condense the 
steam and create a vacuum. If the vacuum was of considerable sise 
it would not be filled with water before the atmospheric pressure of 
about 14 pounds to the square inch on the surface of the light cop- 
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per boiler would cave it in. The trouble can be avoided in future 
by placing a vacuum valve at the top of the boiler to let in air when 
necessary or by running a relief pipe from the top of the boiler to 
the top of the tank and turning the end over the tank, but not into 
the water. This would let the steam escape and remove the cause 
of the collapse. Such experience is not unusual where the water 
pressure is no greater than it would be with a tank placed so little 
above the top of the boiler. 

TO PREVENT COLLAPSE OF BOILER. 

From T. L.. Nalkk, Mass. — Will The Metal W^r:tfr please give me infor- 
mation as to the result of the conditions shown by the sketch ? Cold water 
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supply at A cut off, all the bibbs in the bathroom K closed, and the bibbs B, B, B 
on the hot water pipe in the laundry open. From the top of the hot water pipe 
in the bathroom a ^-inch pipe is carried to the supply tank. Will the supply 
of air through the ^-inch expansion pipe be sufficient to prevent a partial col- 
lapse of the boiler ? . 

Note, — It is possible that a ^-inch pipe would prevent the boiler 
from collapsing, but a safer practice is to use a larger size. A 
^-inch pipe is used by many experienced plumbers, though some 
observe a rule of making this pipe the full size of the pipe which 
leads from the boiler, and others use a vacuum valve at the top of 
boiler. When the hot water pipe makes a dip as shown, the relief 
pipe should run without descent direct from the top of the boiler to 
the tank. The pipe run as shown would permit the water to expand 
freely, but the water that would collect in the dip would prevent the 
escape of steam or the immediate entrance of air. 



CHAPTER VIII. 
HORIZONTAL BOILERS. 

When boilers are set horizontally great care should be taken to 
provide for free circulation, for the tendency toward circulation is 
not so great in this style as in an ordinary vertical boiler. The use 
of horizontal boilers has become general with a class of ranges de- 
signed for limited space, and they have proved very satisfactory. In 
some cases an upright boiler has been set horizontally with good 
results, but as a rule, a specially made horizontal boiler is used. The 
openings into these special boilers vary with the different manufact- 
urers. Some have all four openings in one end. Others have two 
openings for the water back connections in one end, with the cold 
water supply and the hot water outlet on the side of the boiler 
which becomes the top when set. 



AN UPRIGHT BOILER SET HORIZONTALLY. 

From J. H., New Orleans La, — I have a problem in some boiler and range 
connections, and would thank you for information concerning them. The 
boiler had to be placed in a horizontal position on account of the supply coming 
from a cistern. The work, as it is, does not seem to give satisfaction. The 
boiler only gets hot on top, although there is plenty of heating surface in the 
stove. I send you a sketch of the work in question. Fig. i ; the boiler is on the 
same level with the sink and bathtub. I also send a sketch. Fig. 2, showing 
the way I have been in the habit of doing similar work, which did give satisfac- 
tion. The boiler is galvanized and there is no danger of it collapsing. 

Answer, — We suppose that, as is the case with many Southern 
homes, the cistern referred to by our correspondent is simply a tank 
or reservoir, of some type or other, placed above the ground, and, 
being rear the ground in order to secure a stable support, it was 
necessary to place the boiler in the position mentioned in order to 
take advantage of the pressure it afforded. We have made engrav- 
ings from the sketches furnished us by our correspondent, as will 
be seen by Figs, i and 2. 

By studying the cuts it will be seen that Fig. 2 has more than 



io8 



WATER BACKS . 



RANGE BOILERS. 



one advantage over Fig. i, yet the advantages in practice would fall 
short of expectation by reason of counter effects, which do not exist 
in Fig. I, having to be neutralized. For instance, the water above 
the dotted lines drawn through the boilers in the sketches would 
circulate through the water pipes leading to the water back, while 
that below the dotted lines would be dormant on account of its 
greater specific gravity. And although the healing capacity of the 
boiler placed as shown in Fig. 2 would be much greater than if 
placed as in Fig. i, the ability to draw more than a certain amount 
of hot water at once would be interfered with by the cold water dis- 
charging into the hot water. 

In Fig. I the cold water is delivered into the dead water 
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and does not disturb the hot water, but the hot water s 
is so limited by the position of the lower circulating pipe t 
back that only a small amount of hot water could be drawn at once. 
With the connections as shown in Fig. i, we fail to see how the water 
can get warm at all, as a " pocket " of air would invariably be 
caught in the circulating pipe returning from the water back. The 
air would prevent the pipe from filling with water and circula- 
tion would be impossible under such circumstances. Granting that 
some provision has been made for removing the air from the upper 
circulating pipe and that fhe water will flow, it would still be im- 
possible to draw more than a small amount of water at a medium 
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temperature at one time. The water above the hot water outlet 
would be kept there by the same law which causes circulation. 
Likewise, the water below the lower water back connection would 
remain stationary, except when disturbed by the incoming cold 
water; this leaves only the layer of warm water between the hot 
outlet ar.d the lower range connection level for service at a single 
drawing. Considering all things, the arrangement shown in Fig. 2 
seems to be much the better. However, the maximum heating 
power cannot be developed in either boiler without a radical change 
in the connections. 




As a system of the kind shown in Fig. i is causing the trouble 
complained of by our correspondent, we suggest that for temporary 
relief the hot water pipe be connected to the range circulating pipe, 
as shown by the dotted line A ; then hot water will be obtained as 
soon as the fire is kindled and all the hot water above the point 
shown by the dotted line in the sketch can be drawn at one time ; 
also, the accumulation of air before mentioned would be avoided — 
that is, assumi ng that the hot pipe is connected at the highest paint 
on the circulating pipe, which should be at the point indicated on 
the sketch. 
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A HORIZONTALLY SET BOILER, 

J^rom A KH.ADE.R, A'asJii-iiU, 'Jenn — Inasmuch as horizonial posi- 
tions for range boilers are only sometimes necessary, and boilers 
used on such occasions are usually designed for that particular 
position, I feel at liberty to presume that examples of the ordinary 
vertical range boiler set in a horizontal position are a rarity. Hav- 

nnections of 
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an ordinary boiler to a horizontal position, and finding ihe work lo 
be a flattering success, I forward a sketch showing the manner in 
which the work was done, hoping it wil! be of interest to at least a 
recent inquirer who wrote to The Metal Worker Item New Orleans. 
I have, from lime to time in the past, set ordinary boilers in several 
different ways— that is, with the ends reversed fr ra that shown in 
Fig. I ; also with the side opening at the top instead of at rtie bot- 
tom, as here shown. Each of my former settings had some partic- 
ular feature which at first seemed to be desirable, but in practice 
there was invariably some counter influence which destroyed the 
effect of the good point. For universal satisfaciion and general 
absence of undesirable features, the setting in question seems to 
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take ihe lead ; at least, it does in my experience. All of the former 
;s of this c aracter were more in the nature (A experiments 
if endeavors to conform to the requirements of the cases. In 
tliis case, however, it was a necessity winch caused me to place the 
"boiler as it is. The owner desired to utilize the natural head of a 
lear the house and the spring level was too low to admit of 
the boiler being placed on the end. The bathroom fixtures are on 
the same floor with the boiler and range, the bathroom floor being 
about 12 inches higher than the kitchen fioor. I did not attempt to 
proportion the sketch, as I imagine that the readers can comprehend 
the situation easily as it is. 

A is the stop cock shutting off the cold water to the boiler ; it 
also checks all the hot water to the bathroom and laundry fixtures. 
B is a stopcock in a pipe terminating over the sink. This pipe is 
joined to the highest point on the cold water pipe before it (the 
cold water) enters the boiler. The stop cocks A and B are made to 
act together by the ferrule fixed over the handles, as shown. In this 
way, one of the stops cannot be moved without moving the other, 
making the relative position of the handles always the same, al- 
though the effect of the two slops placed in like positions is quite 
contrary. The relation of the handle to the waterway of B is such 
that B is off when A is on, and vue inrsa. The object of placing the 
two stops in this manner is : The cold supply was carried above the 
top of the boiler in order to keep the boiler full of water in case it 
becomes necessary to shut off the cold water to boiler. Should the 
<:old water be sliut off at A while the stops C and D are off, and the 
person forget to open the hot faucet G, there would be no relief for 
the boiler without the passage through B. When the cold water is 
cut off in the basement, an arrangement similar to that of A and E 
opens a drain above the stop at the same time the stop is closed. 
The end of the pipe in which the stop R is placed is furnished with 
a hose screw, so that when the spring fails a hose can be attached 
to the cistern pump and the boiler filled in that way. The ends of 
C and D are continued several feet above the level f the tank over- 
flow and left open to the atmosphere. I found with the stops C and 
D off that turning iff the water over the sink by A would sometim s 
cause a siphonic action through B, the water coming from the 
boiler. Opening the faucet H for a moment would always stop the 
siphonage on account of the delivery pipe being close enough to 
the bottom opening to reverse the current. The sediment and drain 
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rpipe is located at E and is furnished with the necessary stop, as 

f shown. F is the cold water faucet over the sink. I is a stop cock 

I placed immediately at the boiler, on the bottom connection. At any 

le if it is thought that the water back connections may be frozen, 

i all that is necessary to prove whether or not they are is to close 

the stop cock I and open the faucet H. If the connections are frozen 

I at any point the water will fail to flow, as it would be cimpelled to 

w through both of the range connections and the water back in 

ler to get to the faucet H. For general work I would recommend 

that the cock I be either a valve or key cock ; then the key could be 

placed out of reach until needed. It is evident that closing a cock 

in that position at the wrong time might result disastrously. The 

faucet H can be used in drawing a Eew buckets of warm water when 

^L the pressure is ofi. 

L 

The connections to the dome end of the boiler were made ac- 
cording to the sketch, Fig. 2, which is as follows : Upon pieces of 
pipe the proper length, pitched threads were cut. The threads were 
pitched as much as possible without preventing the pipe from turn- 
ing within the boiler, when the pipe was screwed into the inner end 
of a brass ground joint boiler coupling nipple. When the nipples 
were screwed up tight on the pieces, marks were made upon the 
nipples in order to tell when the pipe was in the proper position 
when screwing the nipple into the boiler. On account of the posi- 
tion of the ends of the hot and cold water pipes in the boiler, as 
much hot water can be drawn at one time as it would be possible to 
draw at one time were the boder in a vertical position. 
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SHORT CIRCUIT BRINGS COLD WATER. 

From H. & J., Pennsylvania. — The accompanying illustration is of 3 

water back and range boiler that we have lecently inspected that is giving 

but very little hot water. Two styles of watei back and a ctil of pipe have 

. been used in fire chamber of range. The boiler is located horizontally over the 
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range, and it will be seen that the pipe for hot water to the house is also used 
as a circulating pipe from the water back to the boiler. There is a tube in the 
bottom connection of the boiler for carrying cool water from boiler to water 
back. The pipes are all ^-inch galvanized, and seem to have plenty of eleva-^ 
tion where required, but for some reason there seems to be but Httle circulation. 
The people who erected this work have put in a number of vertical boilers, 
ivhich work well, in which they closed up the side or return opening in the 
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Short Circuit Brings Cold Water. 

boiler, and connected same with a T at the top of the boiler where the hot water 
supply is drawn for the house. Will you kindly give us your opinion in TAe 
Afetcil WarkeTt or refer us to a similar question previously answered. 

Answer, — The failure to secure hot water is due to the manner in 
which the connections are made. Cold water, being heavy, is the 
first to fall from the boiler. When hot water is drawn from a boiler 
cold water will enter and fall to the lowest point it can reach. 
Running the hot water service pipe down always interferes with the 
flow, and if connected as in this case the hot water will not flow 
'down because heavier and colder water can enter the pipe and pre- 
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vent it. The movement of water through the piping showu, on the 
■opening of a hot water faucet, would be, cold water would enter I 
boiler through the long tube and pass out through the short lube 
below to t!ie water back, and out of it through the usual hot water 
outlet and into the hot service pipe ; the water flowing through the 
back so quickly that it is not much heated. This would not occur if 
the return pipe from the water back was connected at the plugged 
opening in the boiler and the hot water service kept separate. It is 
probable that no trouble would be experienced with the present con- 
nection if the hot water service ran up from the top of the boiler 
instead of down from the top of the water back. That some hot 
water can be drawn is probably due to the boiler being full of hot 
water at the start, but which is soon replaced to the level of the 
short tube by the cold water that enters. When the return from 
the water back is connected at the top of a vertical boiler a very dif- 
ferent condition exists. ,^J 



OVERHEATED HORIZONTAL BOILER. ' 

Frim'5. P., Guilford, Co/in. — I wouldlike to learn from The Metal Worktr 
the cause of and remedy for a difficulty 1 am experiencing with some work which 
I have done in an apartment house. I have connected a range with a horizonta 
boiler which holds i8 gallons and which is supplied from a lacxj-galton tank ii 
the next story above. The hight of the kitchen ceiling is lo feet. There is ni 
city water service and the water supply must be taken trom the tank. At times 
there is a terrible rumbling at the boiler, which drawing water from the hot w; 
faucet at the sink does not seem to stop. Sometimes al the sink and the bath- 
room there is almost no flow of water at the hot faucet. The accompanying 
sketch shows the position of the fixtures and the run of ihe pipe, which is of gal- 
vanized iron. Does the small horizontal boiler with the tank pressure operate 
as satisfactorily as an upright boiler of 35 gallons capacity? Does the boiler 
work as well when the water in the tank is quite low as when the tank is nearly 
full? 

Anszver. — It is evident that the water back has a larger capacltjr 
than is required for the work to be performed. The fact that the 
boiler lies above the range subjects it to a considerable heat radiated 
from the top of the range and it also receives from the currents of 
hot air rising from the top of the range considerable heat in addition 
to the warmth which is imparted to the water in it by circulatinj; 
through the water back. Under these conditions with a strong fire 
it is quite probable that steam would be generated in the boiler, and 
if the pipe does not have a pilch from the point where it rises from the 
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boiler to the relief pipe at the tank the s:e4m could not passoSfieely 
enough to prevent the noise reported. The fact that the tank is only 
a few feet above the boiler would subject the boiler to a very light 
pressure, and it is possible that under these conditions the steam 
generated in the boiler would be sufficient to check the flow of water. 
The difficulty can be overcome by the use of a smaller water back or 
a larger boiler, or by partially covering the water back with fire brick 
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or fire clay to reduce its healing power. Where a horizontal boiler 
is properly connected and is of a size suitable for the work, just as 
satisfactory results are attained as when a vertical boiler is used. 
The fact that the horizontal bo'lers arc of small size renders them 
more readily overheated and makes it easier for steam to be gener- 
ated in them. The boiler in question would doubtless work better 
if the supply tank was in the attic of a two or three story house. A 
greater pressure would act against the accumulation of steam and 
would effect a better service at the hot water faucets. 
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PROPER CONNECTION FOR HORIZONTAL BOILER. 

From J. G. S,, NeTvark, N. J. — I desire toknowthe proper way to connect 
a horizontal laundry boiler. The boiler has five holes, two on one end, two on 
the other end and one at the bottom. 

Ansxver.—^or the beocSt of those who may be interested in this 
work wc show in Fig. i a horizontal boiler which has four openings, 



mg. 1.— AU Openicga on One End. 



all in one end, and have marked the openings for the different pipe! 
connections so that their use may be known. In Fig. 2 we show a 
boiler of the type described by this correspondent, with two open- 
ings in each end as described and one on the under side. Both of 




the boilers shown are designed primarily for use in connection with 
a type of range whic.l has become very popular in the past few years, 
and in the majority of cases the boilers are supported on bracltets 
resting on the top of the range. In the boiler shown in Fig. i all the 
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Openings for pipe connections are placed at one end of the boiler, so 
that the pipes cannot interfere with the supporting brackets. The 
boiler shown in Fig. 2 has an opening on the under side at A, de- 
signed for the use of a sediment cock, so that all mud or deposit that 
might accumulate in the boiler can be drawn out occasionally. The 
connections for the water back are made with the two openings in 
one end of the boiler. A connection like that shown in Fig. 2 cannot 
readily be made when the boiler is supported on brackets, but with 
a laundry heater it is far better to plug the opening B and connect 
the pipe which carries the cold water from the boiler to the water 
heater at the opening at A. This will afford a better circulation of 
water and, by attaching the sediment cock as shown, both the water 
heater and the boiler can be thoroughly cleansed when occasion re- 
quires. Some horizontal boilers are made with two holes in the top 
and two in one end. The holes in the end are for the water back 
connections and one of the top holes nearest the water back con- 
nection is used for the hot water service pipe. The other hole is for the 
cold water supply and should have a copper delivery tube extending 
down into the boiler within 2 inches of the bottom. This delivery 
tube should have a % inch hole in il near the top to prevent siphon- 
ing in case ihe water supply is shut off. 



TWO HORIZONTAL BOILERS CONNECTED WITH ONE-" 
WATER BACK. 

From W. H., Philadelphia. — t have a small matter on which I would like 
to get the idea of The Metal Worker and its readers or be referred to some 
number of the paper in which a similar idea has heen ventilated. I have a 
range with water back and boiler connected to supply a sink and bathroom as 
shown in the sketch herewith. The boiler now in use fits in apertures in the 
supporting brackets and a larger one cannot be substituted. My idea is to put 
another boiler immediately above the present one and connect the two together 
so as to get a larger supply of hot water. What I would like to know is the 
test way of connecting the two boilers. 

Note. — We shall be glad to present anything our readers may 
have to say in answer to this appeal to them. In the meantime we 
would suggest that changes be made in the piping as indicated by 
the dotted lines. The present hot water service pipe should be dis- 
connected from the lower boiler and connected at the top of the 
upper boiler. A pipe should be carried from the top opening in the 
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l^f-AT^f \}^M^r t^f t>»r ^K»ftom op^ninjj^ m the upper boiler, and thispipe 
^W^mM I^^ of th^ full 5ii/f! of the opcninjjfs in the boilersL 

Th^ ptp^ bnnnfinflf the hot water from the water back should be 
/liv/Tin^/f^^l ffffTty the lower boiler and the openiog^ stopped witii a 
j^Imj^ ThU hot W/it#*r pipe should then be connected wiih the middle 
op^nin^of th^ uiyprf boiler. This method of piping will allow the 
/ oM •^/;it^r in th^ itppftr boiler to pass to the lower boiler as the hot 
'^/fif^r fn^^rn it from the w«ter back, ana the cold water will pass oa 
to th^ W9tfM bit<:k Mnd H circulation be kept up. There should be no 
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are located within about 16 inches of the top of the range they derive consider- 
able heat frono the hot currents of air and from the heat radiated from the top 
to tlie outside of the boiler as well as by the heat from the water circulating 
through the water back. This outside heat will naturally cause the water to be 
warmed and to rise to the top of the boiler, and in the plan suggested the water 
in the lower boiler must fall. There are several other points that seem to be an 
advantage in the system of piping which I present. While the plan of piping 
recommended to " W. H." may work, the proof of the pudding is in the tasting, 
and there is no doubt about the plan I suggest, as there are a number of boilers 
so connected in use and giving satisfactory results. 

Note, — The statement that a number of boilers connected on the 
plan presented by this correspondent are in satisfactory operation is 
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Two Horiiontal BoOere Connected with One Water Back.. 

' a sufficient recommendation, but it has some drawbacks. If hot 
water from the water back in the system shown at the left enters the 
lower boiler through the connection for that purpose and there is 
colder water in the upper boiler seeking to fall to the lower boiler 
and thence to the water back there is a strong probability of conflict- 
ing currents to impede circulation. A boiler located over the range 
receives considerable heat from the range besides that derived from 
the water back. Nevertheless when the cold water supply is con- 
nected to the lower boiler and water is drawn, the lower boiler will 
hold the coldest water even though it receives outside heat. When 
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no water is drawn for some time a direct connection from the water 
back to the upper boiler will carry the hottest water to it and cause 
the cooler water in it to fall to the lower boiler if its flow is not impeded 
by a current of hot water flowing into the upper boiler. The method 
of piping shown at the right is likely to produce conflicting currents 
at the point where the two pipes join in carrying cold water to the 
water back. Of the two methods shown that at the right has some 
advantages when in full operation, but hot water would not be sup- 
plied so quickly on first starting or when a large quantity of hot 
water was drawn because the hot water from the water back would 
have to pass through the cool water in both boilers before reaching 
the hot water service pipe. The method of piping recommended to 
" W. H." insures a quick supply of hot water and a positive circula- 
tion without conflicting currents, even though the lower boiler will 
receive a great deal of heat from the outside. 



CHAPTER IX. 



MISCELLANEOUS. 



AIR IN DIPPED PIPES. 

From L. W. F., Earlville, N. V. — Will TAe Metal JVorker inform me in an 
early issue the proper way to pipe a range boiler ? My customer does not want 
the pipes to appear around the sides of the room, which is nicely finished, yet 
wants hot water at the sink, across the room from the boiler. Can the piping 
be taken off the top of the boiler in the usual way and then run down and under 
the floor, across to the sink and then rise to the faucets ? If piped as suggested, 
will the job give satisfaction ? 

Answer, — Many boilers are in use piped as described, giving satis- 
faction, though some annoyance has in some cases been experienced 
from an accumulation of air in the bend where the pipe turns or 
dips down at the top of the boiler, if no pipe is run direct to an upper 
floor. The annoyance, however, has never been sufficient to con- 
demn such a method of piping. 



CONNECTED TO OVERCOME TROUBLE. 

From C. S., Bridgewater^ Mass. — Recent discussions in The Meta 
Worke*- on the subject of range boiler connections remind me of 
some of my experiences in that line that may be of interest. Some 
years ago we put in a portable range to take the place of a brick set 
range that was connected with a 50-gallon boiler. The boiler was 
set very low, and had been very noisy, and the owner wanted it 
made all right. As it could not be raised I used the bottom connec- 
tion for a sediment cock only and connected the lower pipe to the 
range at the side and the hot water pipe at the top of the boiler, as 
shown in Fig. i, and the result was satisfactory. 

On another occasion I had a 40-gallon boiler connected in the 
usual way with an 8 inch portable range that would not heat water 
enough for a bath after having a hot fire all day. I tried to cure it 
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by making a connection the same as in the first job, but was not suc- 
cessful. Arranged with a larger water front, it worked all right I 
call to mind three other jobs that arc connected the same way, one 
of which I will mention. The kitchen was only 6)4 feet high, and as 
1 wanted to use a high stand, and as the pipe had to cross the ceil- 
ing I had a boiler specially made without the side connection and 
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Top Connectlona. 



only 4 feet high. The hot water connection on top of the boiler was 
1 inch, and was connected to the range with a i-inch pipe, as shown 
in Fig. 2. This heats water quickly; but if a bath or two are wanted 
before it all gets hot it seems to draw the colder water at the bottom 
of the boiler through the water front instead of taking the hottest 
water from the top of the boiler. 



A CURIOUS CONNECTION. 

J^om W. B. K., Bosian. Mass.— la recent issues of Tie Metal Worieryoa 
have given sketches of different ways of setting range boilers. Four years ago 
I wai sent to a town in New Hampshire to add a. few more fixtures to the work 
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that was in the house. It was here that I saw a boiler setting, of which 1 send 
a sketch. !t was a fine piece of work, j^-inch brass tubing, union bends on 
boiler and range, the pipes all bent to fit, and no Ts. It was the nicest piece 
of work I have ever seen. Will you please tell me what advantage this way 
has over the usual way of setting boilers, or if it was done for looks only ? 

I^oU. — The accompanying engraving was made from our cor- 
respondent's sketch, and shows the double system of connecting the 




water back and boiler. We fail to see, however, what particular 
advantage is to be gained by doubling the pipes in the way shown. 
The natural circulation will be through the lowest and highest pipes 
— that is, the water from the bottom of the boiler will enter the bot- 
tom pipe to the range water back, and returning, will rise through 
the top pipe above the boiler. If each of the two pipes from the 
water back to the points where the double pipes begin was of a 
capacity equivalent to the combined capacity of the two pipes, then 
there would be circulation through all four pipes. But we assume, 
and in fact our correspondent says, that J^-lnch pipe is used 
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throughout. We cannot see, therefore, what good purpose the 
doubling of the pipes will secure. 



BOILER HEATED BY STEAM. 

From D. W. B., Massachusetts. — A customer of mine has a 6o-gallon copper 
boiler attached to his kitchen range in the most approved manner, but some- 
how or other he cannot obtain hot water in bathroom until about noon. The 
range has a large water back and the connecting pipes are i inch in diameter. 
At first I thought the trouble was in the water back, and so put in a new one, 
but with no better results. I thought that a coil of pipe could be inserted by 
some means into the boiler, and steam employed to heat the boiler. Steam 
could be taken from the mill the year around. Do you think that a coil could 
be inserted in the boiler, or would it be necessary to have another or entirely 
separate heating arrangement ? The water that supplies the boiler is taken 
from a tank in the attic. 

Note. — The way our correspondent has put the question makes it 
difficult to furnish an answer. He tells us that all the connections 
are perfect, and the pipes are run in the right way, by which we as- 
sume that the connecting pipes in the boiler are led to the proper 
openings in the water back, and that the two pipes have the proper 
inclination so as not to interfere with circulation, also that the water 
back is of sufficient size and well exposed to the fire. Assuming 
that the work is done as described, in the best possible manner, 
there is no way to account for the difficulty unless it be that the size 
of the boiler is too large for the heating surface of the water back. 
The remedy for that is to put in a smaller boiler or put in a larger 
water back. 

Boilers are made with steam coils in them for heating water and 
do good service. The only difficulty, in this case, would be in put- 
ting the coil in the range boiler. To do this it would be necessary 
to lake the boiler apart and put it together again. The coil could 
be made to encircle the cold water pipe running down to the bottom 
of the boiler, the steam being taken into the top and condensed 
water carried back to th-i mill through the lower opening. With 
such an arrangement we do not think there will be any difficulty ia 
getting all the hot water needed. 



From J. G. — I would advise " D. W. B." to take a piece of 
I J^ -inch steam pipe, also a piece of 3-inch steam pipe, weld one out- 
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side the other, leaving a steam space between the pipes. Tap at 
opposite ends |^ inch for. live steam and drip, and with this appli- 
ance he can have all the hot water he wants without using the boiler 
in his house. The water heats as it passes through the length of 
the pipe, the amount depending upon the steam pressure. The 
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uppliance can be used simply as a water back connected to the 
boiler' if he so desires. The sketch that is sent herewith explains 
the construction more fully. 



BOILER WITH STEAM COIL. 

From J. B. R., Atlanta, Ga. — The building I am in is heated by steam, and 
I want to have a supply of hot water for my work. I can get the steam and 
water readily enough, but am undecided about heating it. I am recommended 
to use an ordinary kitchen boiler with a steam coil in it to heat the water. I know 
that an upright boiler is preferable where a water back is used, but a horizontal 
boiler could be used to better advantage, so far as space is concerned, if it is 
just as satisfactory in operation. I send you a sketch of the two boilers recom- 
mended, and would like your opinion as to which is the better. Fig. i shows 
the upright boiler with a spiral coil, and Fig. 2 shows the horizontal boiler with a 
return bend coil in it. The upright boiler has the usual openings for a water 
back connection, which can be used at the time of year when steam is not em- 
ployed for heating, and the openings can be plugged when the water back is not 
used. I am told that the horizontal boiler can also be furnished with these 
openings. 

Answer. — There is no difficulty in heating water by steam passing 
through such a coil as is used in either of the boilers shown, pro- 
viding that the boiler and coil are set so that the water of condensa- 
tion can run off. The hot water at the top of an upright boiler 
would not be so quickly subjected to the cooling influence of cold 
water that would enter the boiler to take the place of hot water 
drawn off as it would in the horizontal boiler. Aside from these 
there is little choice between the two styles. The same would be 
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true when connected with a water back, except that there would be 
Q slight difference in favor of the circulation in the upright boiler. 
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Fig. 1. -Upright BoUer with Spiral CoiL 

Horizontal boilers with a steam coil can be furnished with openings 
for water back connections. If the horizontal boiler is most con- 
venient, there is no reason against its selection. The pressure of 
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Fi'y. 2.— Horizontal Bt)iler with Return Bond Coil. 

Steam and the size of the boiler regulate the length of the coil. 
Ordinarily, however, i lineal foot of i-inch pipe is used for every 
5 gallons of water to be heated. 



RANGE BOILER AND WARMING TABLE. 

FromG. F. W.. Windsor, Gwm.— Please inform me in The Metal IVorker 
if I will be able to get a circulation of hot water through the loop in the warming 
table without the aid of Ihe stop at A in the illustration. I want to put in the 
warming table so 1 can shut it off from the range boiler when not in use and still 
tise the range. Will the system work as I have it arranged, and will it give 
heat enough to keep dishes and food warm ? The loop lies in a coppier pan to 
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be filled with water if necessary, and the table has covers to prevent loss of 
heal. The warming table i& $}i feet long and 2 feet wide and sets 15 feet from 
a 40-gallon boiler, with which it is connected by ^-inch iron pip>e. 

Answer. — In the system shown, under heavy firing steam would 
form in the water back when the boiler was shut off, and the circula- 
tion that could be secured would not produce satisfactory results 
To obtain proper circulation we would suggest piping it in the fol- 
lowing manner : Use a J at the side connection of the boiler, with a 
stop cock between the J and and the boiler at B. Run the pipe 
from the top of the J up to t^ie ceiling and across to the warm- 
ing table, as shown by the dotted lines, putting in an air cock, 
and then drop down and connect with the loop. Bring the return 
from the loop down and under the floor, as shown, and up and con- 
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nect with the lower pipe from the water back at C, with a stop cock 
just below the connection, and take out the stop cock at A and all of 
the piping with the stop cock D on it between the warming table 
and where it connects with the water back pipe. This system of 
piping will permit a free circulation, and if any steam is made it can 
leave the water back. When hot water is to be used to heat the 
warming table the stop cock at C should always be opened first, 
then by closing the stop cock at B the hot water from the ivater 
back cannot enter the boiler, but must circulate through the coil. 
This system of piping will shut off the boiler, which may be objec- 
tionable, and if the water back has the capacity to heat water for 
both the boiler and warming table a connection from F to E will 
make the stop cock at B and the piping from the 7 at B up to E un- 
necessary. With thismethodof pipingcirculation through the table 
can always be cut off when desired by closing the stop cock at C. 
The amount of heat secured at the warming table will depend on 
the amount of surface exposed in the coil. If the coil is in wa- 
ter it should have i square foot of surface for every 3 or 4 gallons 
of water, according to the temperature of the water in the coil 
and the amount of heat wanted at the warming table, and as it is 
improbable that the copper pan will hold more than half as much 
water as the boiler there should be no difficulty in securing satis- 
factory results if the coil is properly proportioned to the work. 



COST OF HEATING WATER. 

From I. G. E. — I wish to present a statement and question, which latter 
please answer through the Letter Box if the matter is of sufficient general 
interest. A house has two tenements, alike, except one is ground floor and the 
other on the story above. A occupies the lower and B the upper. InA's 
kitchen there is a 30-gaUon water boiler belonging to the landlord connected 
with his (A's) cooking range. The hot water service pipe discharges, first, into 
A's kitchen sink, second in that of B's above, and these two are the only outlets, 
and the consumption of water is the same in each family. Now, what proportion 
of A's fuel is required to warm the water, none being apparendy used for this 
specific purpose? An answer to this will determine B's proportion of the ex- 
pense, which is the question at issue. If B's consumption of fuel heating no 
water be represented by 10, what figure will represent A' s consumption of fuel ? 

Answer. — There are two ways to reply to this interrogation. One 
would be to build a house and furnish it as described, and then 
make the most careful experiments through the period of an entire _ 
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winter, and thus determine the amount of extra fuel required to heat 
the water in the range boiler. This scheme, however, is a little im- 
practical, so we are forced to the other alternative, which is to figure 
out the problem on a theoretical basis. We will assume that the 
consumption of each family is 50 gallons of water per day, so that 
the total amount of hot water used is 100 gallons, the weight of 
which would be 832 pounds. As is well known, a heat unit is the 
amount of heat required to raise i pound of water 1° F. ; therefore, 
assuming that the initial temperature of the water is 60° and the 
final temperature in the boiler is 180°, it will require 120 heat units 
to each pound of water. Multiplying this by 832 we get 99,840 heat 
units required to heat 100 gallons of water each day. The heat of 
combustion of i pound of coal — that is, the amount of heat it will 
g^ve off when burned under theoretically perfect conditions— is 
about 15,000 heat units. Dividing 99,840 by 15,000 will give about 
6j4, which will be the pounds of coal required to heat 100 gallons of 
water from 60° to 180° F. Assuming now that A and B both burn 
the least possible amount of coal in their respective stoves, A would, 
under the conditions described, have to burn 6^ pounds of coal per 
day more than his upstairs neighbor, B. With coal at $5 a ton, or ^ 
cent a pound, the extra expense to which A would be put for sup- 
plying his neighbor with warm water would be i}i cents per day^ 
very nearly. 



A DOOR BETWEEN STOVE AND BOILER. 

From T. M. T., Norwood, N. V. — We inclose you a plan for piping x 
range boiler where there is a door between the range and the boiler, and 
would like to know if our arrangement of the piping will secure good 
circulation. 

Answer. — If piped as shown there might be some trouble in the 
circulation, as it is probable that air would collect in the pipe which 
runs from the top of the door down to the boiler. If it is possible 
to raise the boiler high enough so that after the pipe crosses the top 
of the door it may be connected into one side of a T, which is con- 
nected by means of a short nipple with the hot water outlet at the 
top of the boiler, and a hot water service pipe run out of the top 
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opening of the T, there could be no trouble with an accumulation 
of air and the water would circulate satisfactorily. It would be 
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better in a case of this kind to use the largest possible pipe connect- 
ing the range and boiler. 



SMALL AIR BOUND PIPES. 

From E. J. S., Ramafio, N. V. — I have experienced the rumbling noise 
which has been described as having preceded the collapse of copper range 
boilers and I will lay my case before your readers with an illustration of it, and 
hope to learn a method of remedying It by altering the piping system. My 
tank is lo feet higher than the boiler, but the rumbling noise is at times very 
disagreeable and can be heard all over the house, sounding like the noise 
produced by turning steam under heavy pressure in a vessel of water, as is 
done in manufacturing establishments for heating water. I have observed that 
with a very hot fire in the range the noise in the boiler is louder and continues 
longer than at other times. It generally occurs when water is being drawn 
from a faucet somewhere in the house, and it makes no difference whether hot 
or cold water is being drawn. Sometimes, however, it will occur when the fire 
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is quite low and no water is being drawn. The noise almost always is pro- 
duced by feeding water into the heater in tlie cellar, which is connected to the 
same pipe that supplies the boiler. The boiler Is of 40 gallons capacity, stands 
about 5 feet from the range, and the pipe which supplies it drops from tank on 
second floor to the cellar, and from thence rises up througti the floor to the top 
of the boiler and extends down to near the bottom. The pipe from the boiler 
to the water back drops down to the floor and across to the range, where it rises 
up through the floor and connects to the lower connection of the water back, 
liie pipe from the water back returning the hot water to the boiler rises from 
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the water back up to a highc a few inches above the top of the boiler and then 
crosses over and drops down to the connection in the side of the boiler. The 
peculiar method of piping this return to the boiler was necessitated by having 
to run it high enough so that a closet door would swing under it. All the pipe 
is )i inch galvanized iron, measuring about ^ inch inside. The illustration 
shows the arrangement with the exception of the cold water supply pipe and 
hot water service pipe. 

JVoie. — We would suggest that the use of larger pipe would 
give a freer and smoother circulation. The small pipe does not 
allow the wate/to circulate with sufficient rapidity to prevent it 
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becoming overheated in the water back ; consequently steam is 
l^jenerated and causes the noise mentioned. The pipe running over 
the closet door, dropping down to the boiler, is another cause for 
the noise. If steam is condensed in the pipe it would naturally jar 
all the pipe in the system, and the rush of water in filling the 
vacuum produced would also make a shock and noise. We would 
suggest as a remedy that the boiler be raised up, if the hight of the 
ceiling will allow, so that the pipe will run directly into the side 
opening without any dropping down. If this is not possible, the 
side opening could be plugged and an opening made in the 
boiler higher up, or if this is impracticable the return pipe from the 
water back can be connected with the hot water service pipe at the 
top of the boiler. The rise in the pipe as it passes across the top of 
the door having no vent permits the collection of air, which would 
impede the circulation. The slight pressure in the system, from the 
tank being so little above the boiler, facilitates the generation of 
steam, and when water is drawn at any of the faucets in the house 
the pressure is further re;duced, which for the time being aids the 
generation of steam and increases the noise. Where the pressure is 
slight it is always well to have larger pipes to and from the water 
back, even to i inch in capacity, to provide for a free circulation, so 
that no water will remain in the water back for a sufiicient time to 
be heated to the boiling point. The ell at the water back must 
necessarily be a reducing ell from i to j4 inch, and by changing 
both of the pipes leading from the water back to the boiler to i inch 
in size in all probability the trouble reported will be very much 
relieved, but to be remedied the pipes must be arranged so that air 
cannot collect in them. It would be better if the cold water pipe 
was carried direct to the boiler without dropping to the cellar, for as 
now arranged air can collect in this pipe at the top of the boiler. , 
When pipes are trapped so as to hold air, the air will act as an 
elastic cushion or spring whenever the pressure on it is reduced by 
opening a faucet. This action will be more readily produced when 
there are two air traps as in this system. 



From R. E. D., Neiv F^r>&.— Referring to the letter of " E. J. S.," 
I take the liberty of inclosing a tracing showing the ordinary man- 
ner of connecting such jobs. The outlet used for drawing hot water 
of course relieves the pipe of air from time to time as water is 
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drawn. I believe boilers were connected in this manner long before 
the " side coupling," as it is called, was used on the boiler. It is not 
always that a closet door is between the range andboiler, but it fre- 
quentlr happens that a window prevents the carrying of hot water 

' %=^ 
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circqlation to the boiler, so that this plan of getting over the top is 
adopted. As you say, the " pipe is too small," and possibly the 
water back may not be of the right sort. 



From Helios. — Referring to the letter of " E, J. S,," will say that 
if he will take a J^-inch pipe connection from the horizontal pipe over 
the door and run it up and over the tank on the second floor, leav- 
ing the end open, all the air can pass out when the boiler is 
filled with water. If the water in the boiler at any time should 
reach the boiling point, all the steam will escape from the pipe over 
the tank. This connection will stop all the rumbling noise and 
allow a free circulation of the water. Would advise taking out all 
the j4-inch pipe and make it J^-inch inside diameter with a J^inch 
air pipe over tank. 
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SL'PPLVING HOT WATER IN LARGE BUILDINGS. 

A considerable demand has been created in the last few years 
for hot water tanks of large capacity for supplying^ hot water in 
hotels, apartment houses and other buildings in which hot water is 
furnished to those who rent a suite of apartments. These tanks vary 
in size from too to 500 gallons capacity. They are so constructed 
that they may be heated either from steam boilers used in heating 
the building in the winter time or in summer from a small water 
heater, with which they are connected in the same manner that a 
range boiler is connected with a water back, so that either may be 
used as the circumstances require. In the accompanying illustra- 
tion we show how the piping is sometimes arranged. These tanks 
are made in two styles, so that they may be used either horizontal 
or vertical, as conditions require. In the majority of instances the 
preference is for the horizontal tank, inasmuch as it may be sus- 
pended from the floor timbers or supported on piers, leaving the 
floor space available for other purposes. These tanks are provided 
with a steam coil or copper pipe, which is proportioned to suit the 
pressure of steam which will be used for heating. Where low pres- 
sure steam is used, not exceeding 10 pounds pressure, one lineal foot 
of pipe coil is used for each five gallons capacity in the tank. Where 
the steam pressure is higher it naturally has a greater heating 
capacity, and the same amount of coil is expected to heat six or seven 
gallons of water to the temperature desired for domestic purposes. 
This virtually is equivalent to i square foot of heating surface heat- 
ing 15 to 20 gallons of water. It is estimated by the manufacturers 
of the small cast iron water heaters used for house heating purposes 
that their heaters will heat from one-half to two- thirds as many gal- 
lons of water as they will carry feet of direct radiation, the larger 
heaters showing the greater efficiency, so that a boiler which is rated 
to carry 300 feet of surface is calculated to heat from 170 to 200 gal- 
lons of water. The piping arrangement between the water heater 
and the tank is very similar to that shown in the picture. The tank 
is made with an inlet and outlet for connection with the water heater, 
and with inlet for steam and outlet for condensation for connecting 
with the steam apparatus. The cold water supply is connected at 
the top of the tank and carried to the bottom by means of a tube in- 
side. Besides this cold water inlet there is a hot water outlet, and 



in proportion to the size of the tank this opening is increased i 
size. Ordinarily, the service pipe is run full size to the highest floor 
in the building, branches being taken off to the different fixtures 
the different floors, as shown, and sometimes a circulation or return 
pipe is provided to bring the water which is cooled back to the tank 
and to furnish a prompt supply of hoi water to the faucets. When 
a return or circulating pipe is provided it is made one or two sizes 
smaller than the service pipe, as arc all branches which are connected ■ 
with it. 

MILKV WATER FROM BOILER. 
From H. D. T., Scranton, /5(.— Will some of the readers of The 
Metal Worker explain why the water which comes from a boiler 
which has been in use about six years is milky looking when it is 
heated ? 



From A. J., Wilkes-Barre, Pa. — 1 presuma that when the water 
mentioned by " H. D. T." has remained in a vessel for a few minutes 
it becomes clear and transparent. If my supposition is correct the 
milky appearance is due to the water being full of small globules of 
steam. This condition is seldom found except with heavy firing or 
with a large water back when but little water has been used for a 
time. This enables all the water in the boiler to be at very nearly 
an even temperature. The boiler being subject to a pressure from 
the city mains, sometimes as much as So pounds, enables the water 
to be heated to several degrees above the boiling point, and immedi- 
ately on opening the faucet this pressure is very materially reduced, 
enabling the water in the boiler and piping to expand into steam. 
It runs in this condition witii the milky appearance mentioned, and 
as all of the steam cannot escape instantly some will be carried to 
the vessel and as it gradually passes off the water will become clear. 
If the water is what is known as hard and more or less impregnated 
with lime in solution the excessive heating will liberate the lime. 
which, if in sufficient quantity, will give the effect described, but 
which will disappear as the lime settles. I have had tin vessels 
brought to me to be mended that had quite a scale of lime c 
on the bottom, which comes from boiling hard water in them. 






CHAPTER X. 

LIME DEPOSIT IN WATER BACKS AND 

BOILERS. 

The deposits from water may be troublesome in many places^ 
and most i>eople are at a loss to understand how they occur. All 
cold water absorbs carbonic acid gas from air, of which the atmos- 
phere always contains a small percentage. When water thus 
charged with carbonic acid runs over lime or magnesia, or filters 
through earths containing these materials, it dissolves portions of 
them. When heated, the carbonic acid is driven off from the water ; 
and as it is only by virtue of the presence of this acid that water 
can dissolve carbonates of lime or magnesia, these then resume the 
solid state, and, adhering to metallic surfaces, form a scale almost 
precisely as. tartar forms upon neglected teeth. It follows that if 
water fed to boilers and water backs can by chemical means have 
the carbonic acid expelled and time for the precipitation of earthy 
matters be allowed, the water will not thereafter form a mineral, 
scale. This is not usually practicable for the water fed to kitchen. 
boilers or water backs. In places where only a hard water suppTy 
is available it is better to use such forms of boilers and water backs 
as will admit of access to their interiors for cleaning. Some waters; 
contain vegetable matter which forms a scale, or which, at leasts- 
mingles with the mineral scale. The latter is normally white or 
nearly so. If it be mixed with matter of vegetable origin it may- 
have a dark color, often resembling chocolate. 



AN EFFECT OF LIME WATER. 

Through the courtesy of one of our readers in Buffalo we have 
been furnished a sample of i-inch iron pipe from which the 
accompanying illustration has been made. With this piece of pipe 
a letter came explaining that it was taken from a restaurant kitchen 
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used on the boiler connection. The plumber was called. 
a trouble with the circulation, to find out the cause and to 
; remedy. It wiU be seen that the bore of the pipe U , 




nearly closed by an incrustation due to a deposit of lime, and ' 
the waterway through it was reduced to an area not much lai 
than a ^-inch pipe. 



LIME CHOKED WATER BACKS. 

From E. J. Y., Rcgina, N. W. T. — Will some reader of 



The 



Metal Worker inform me of a way to get over my difficulty with hot 
water connections on kitchen ranges in this locality ? We have three 
ranges connected with upright boilers in the usual way, only in place 
of water backs we have 6 or S feet of i-inch pipe in a coil over the 
fire. These pipes block up with a solid coating of a flint like sub- 
stance in from two to six months, and then burst open. One cus- 
tomer has decided that the expense of renewing is too great, coming 
;as it does every couple of months, and has had the coil taken out 
itly. The other customers have theirs taken out regularlj- 
■every two to six months. The pipes do good service when clean- 
heating the water quickly when used. The water used is taken 
-from deep wells on the premises and has some alkali in it. 




From E. S. M , Westminster, Mii.-lxy answer 
may be interested in knowing that I have had 



to ' 



. J. v.," he 
ne trouble 



h- ■< 
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, and tried brass piping, thinking it might possibly help the 

, but it did no good. I then put the pipe where the hottest 

Irt of the fire would not strike it and have had no trouble with it 

fee, which is over two years ago. It formerly filled up every 

The reason, I think, of the present relief is that the water 

t too hot and steamed, which it will not do if put where the coil 

' will not be subjected to so high a heat. 1 know that the stoppage 

must have come from the water steaming, for the boiler would 

steam, and I think if " E. J. Y." examines his closely he will find 

that it also steams. 



From Swiped Joint. — A number of correspondents of The 
Metal Worker besides " E. J. Y." find difficulty with choked water 
backs, which is a common trouble wherever hard water is used. A 
remedy for 'his might possibly be 'ound in arranging the circulating 
pipes connecting the range boiler and water back so that the same 
water would constantly flow through the back. Suppose the hot 
water pipe to boiler from back connected to top of boiler, then ran 
directly downward through center of boiler and out at bottom and 
thence to the range. This water would lose its heat while passing 
through the vertical pipe in boiler surrounded and in contact with: 
colder water. The circulation would be constant and would convey 
the heat imparted to it in the back and lose it while passing through 
the boiler, thereby heating the water stored in the boiler doubtless 
quite as well as though it mingled with it. There being no intro- 
duction of new or fresh water laden with earthy matter, no deposit 
would form in the back or pipes to close them. There would 
necessarily have to be some way provided to keep these pipes full at. 
varying temperatures and permit sufficient water to escape to 
prevent bursting the pipes when expanded under boiling tem- 
perature. It is practical, I believe, and has been done successfully^ 
A young man interested with me in business piped a boiler in some 
such way a year or more ago and it has given satisfactory results sa 
far. Here there is no need of such an arrangement and hence it is 
not don:. The vertical pipe inside boiler might and perhaps should 
be larger than the exterior ones — say ij^-inch. I suggest that your 
correspondents try it. 



From W. F., Hoquiam, Wash - I 
of the replies to the inquiry of " E. 



lave been looking over some 
J. Y.," Regina, concerning^ 
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choked water backs, and I find that the letter from "E. S. M.;**' 
Westminster, Md,, very nearly hils the mark. I have had quite an 
•experience with water backs on the Pacific Coast, and in some cases 
they would choke up in no time, but to overcome the difficulty Lhe 
only thing required is to construct the water back so that the water 
circulating through it will not get hot enough to boil. In case of 
any trouble like that mentioned, have either increased the size of 
;the pipe used or decreased the number of pipes in the coil, so that 
"the water in the pipes and boiler would never come to a boiling 
point. This plan fixed the matter for good every time. 



From P., Paierson^ N. J. — Having noticed the letters of " E. J. 
Y." and "Swiped Joint," I can say that the latter's suggestion of 
running a pipe through the boiler is feasible. There should be i 

an 



square foot of surface exposed in the pipe for every S gallons of 
"water in the boiler to insure the water being heated. A pipe run- 
ning down through the boiler would not be enough. Boilers for 
heating the water by steam are made with coils of proper proportion 
in them. With such a boiler it would oniy be necessary to use a 
closed expansion tank attached to the pipe from the water back. 
This tank is simply an air chamber and should rot be entirely filled 
and should have a safety valve at the top, as shown by the sketch. 
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If It was made of 3-inch pipe, 18 inches long, and connected to the 
piping, it would be ample. The pressure under which the circula- 
tion would take place would depend upon how much the air was 
compressed by the expansion of the water when it was heated. The 
water might be heated in the pressure system several degrees above 
the boiling point and would heat the water in the boiler faster in 
proportion to the increased temperature. If rain water or distilled , 
water was used in the pressure system the wa er back or pipesl 
would never become choked or reduced in capacity, and it is prob- ' 
able that there would not be sufficient deposit in the boiler or the 
cold supply or hot service to make trouble. 



From D. H, B., P/ia'nix, Ariz. — Having read the article on 
"Choked Water Backs," would say that one of my "steady jobs" 
here is putting in new water backs. The vi aler here is full of alkali, 
so much so that water standing in an open vessel, cold, will leave a 
noticeable deposit ; and when heated deposits very rapidly and in 
large quantities a substance thai is almost impervious to liquids of 
any kind. I had the idea that a large pipe should be used in making 
coil water backs, but found after a fair trial that l^-inch pipe is the 
best size to use, and that only one coil should be used, as it is not 
so liable to fill up with sediment. I have found that it is an absolute 
necessity to have the cold water pipe to the water back as straight 
as it is possible to get it, and when it is, that the water back will last 
from two to six months longer. The only remedy that 1 know of to 
clean a choked water back is to put in a new one. I put in one yes- 
terday to replace one that was burned entirely through, the city 
pressure (of 40 pounds) being on all the time and no complaints to 
speak of, except irom the cook, who said he could " get. no hot 
water " and that the fire box of the range was " wet " every morning. 
The two burned ends, being solid with deposits, kept it from leaking. 

REMOVING LIME FROM WATER BACK. 

J-rom Plumber, AlUntown, Pa. — The water in our town is of such a 
nature that the writer back used with the ordinary kitchen stove wil! soon be 
filled with a deposit which destroys its usefulness and makes it necessary to re- 
place the water back. I have accumulated a large number of these water 
backs and would like to know if there is any way in which the deposit can be 
renloved readily. The water backs are as good as new, with exception of the 
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deposits, and arc for stoves that are used in this vicinity, so thai there would be 
a ready sale for them if they were cleaned out. 

Nole.^ln communicalions that have appeared in T/ie Metal 
Worker it has been stated that common washing soda placed in a 
kitchen boiler and left under a mild firing for from one to three 
days will so soften the litne deposit that the circulation of the 
water between the water back and the boiler will wash the 
deposit into the boiler, where, by opening the sediment cock, the 
soda and dissolved accumulation may be run off. It is a well- 
known fact that washing soda is frequently used in steam boilers 
to remove the scale from the surface. With this information before 
us it seems reasonable that if the water backs in question were i'u- 
mersed in a large vessel filled with a strong solution of soda and 
water, and the water was kept at a temperature approaching the 
boiling point for several hours, the deposit would be sufficiently 
softened to be readily washed out. The experiment is simple, and in 
case there are a large number of water backs might be worth the 
trial. 

\ From J. D,, Malvern, Pa. — I notice the letter of "Plumber," 
and in answer would say that I have had some experience and some 
trouble with the deposit of lime in the water backs of ranges and 
find that the best way to get it out is to draw the water all out of 
the boiler and disconnect the pipes from the water back and then 
to burn the water back about two days without any water in it. 
Then take the water back out of the stove and tap it with a hammer 
and the lime will all come out. I have tried several other plans, but 
this is the best and gives the least trouble. I have some water backs 
that fill up every six months and that is the way I get them clean. 
I give my method and trust it may be of some benefit to the rest of 

^the trade. 

From Manufacturer, C/z/u^Havinghad some experience with 
water backs that have become choked with lime deposit I contribute 
the following for the benefit of those who have recently asked in 
The Metal Worker for a remedy. A number of water backs of dif- 
ferent manufacHirers that were in frequent demand and which were 
full of deposit were broug'n to my attention and I got possession of 
them for the purpose of experimenting. Having had trouble with 
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scale in our boilers and found that soda had a softening effect, I put 
these water backs to soak in a solution of soda and water and heated 
the solution. Where there was still an opening clear through the 
water back for the solution to enter the deposit shrunk away from 
the iron and took a chalky form that could be removed without 
much^difiiculty. Give the solution sufficient strength and plenty of 
time to work and water backs that otherwise would be useless can 
be restored for further service. I had success with this method and 
- see no reason why it will not be satisfactory when used by others. 



Heating Rooms from Kitchen Boiler. 
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CHAPTER XI. 
HEATING ROOMS FROM KITCHEN BOILER. 

Before attempting to heat a room with hot water from a kitchen 
boiler, it must be understood that the water back shall have ample 
capacity to heat the extra amount of water that will be continually 
required. If the supply of hot water is insufficient for the ordinary 
domestic uses, any attempt to heat a room in this way will prove 
unsatisfactory. No reliable information is obtainable as to the heat- 
ing capacity of a water back, and the personal judgment of the one 
having the job in charge must be relied upon A water back that 
lies where the ashes can be readily removed from its surface and 
where the draft draws the heated gases against it will heat more 
water than one located under reverse conditions. A fire cham- 
ber that is nearly square is likely to heat the water better in a 
water back than a long, narrow fire chamber. The construction of 
the water back also has an important influence on its efficiency; those 
with a partition have a greater water heating power than those 
without. There being sufficient capacity to heat the water, the con- 
nections with the water back and the boiler should be made cor- 
rectly and carefully. 

The radiator is the next fixture to be considered, and in deter- 
mining the proper size no little skill is required. The rules used 
by the men who make a specialty of heating houses with hot water, 
in some cases, are so simple and dependent upon individual judg- 
ment in their application that they are of little value. Other rules 
are so exhaustive in the consideration of the details as to make them 
cumbersome and of little use to the average man. A common 
method, for instance, is to use i square foot of surface in the radi- 
ator for a given number of cubic feet of space in the room to be 
heated. This varies from 30 to 50 feet, depending upon the location 
of the room. If it is on the cold side of the house, with three walls 
exposed, more heating surface will be necessary than if the room 
were on the warm side of the house and only one wall exposed. 



-££jk;:M^ .'.i.*j:Az r.CM -ilZZ'SEi: IC1L2 



The -ize .: .ne -:n«?' licrr.ci .ron :he £Lze :f ize -SitLe 
seiiiom :or.:aia mere .-a.r. -= :eec .: rsxiiacizx surtjizs- 







must je mn -.vim i zracuuj. r.se ai. ::ie vav :o :z.e raciarzr. =="-■* z^ 
air ven: must je ^..-'v: d=c ii '.ne ".op .: .^.e raciaicr lo jsz t±!» iir 
escape. Jther'ivise .: v:ll :,e izirossic.e :o ^t ihe n 
mil :>! '.vater ana :iic iir v.ll .n.ier:*r- vizh :2e ::u 
water in su^h x ':\cj.iir.^ r/stssi s jIso likeiv lo be irsim ::if iit 
household Mse. :her» v:ll 5*? less iabilliv jf its being' nsrj ff l-*si 
or ^aiva=ized iro-i pipe is zczp.iy^'i. Aa -ixpansioa rank Till ze -r- 
aecessary -.vhen r.e radii: jT :5 :or.::ecred vith zhe boiler, buz Triiea 
the radiator :akes :he p.j.-js j: :he joiier ind the sysceni is :=o5 
tilled .vi:h vater ind no j.ntmviai iuppiy is pressing :o ^xier. sozze 
pr.vtsiun must "De made :or :he -::cpa.nsion. of :he Tater Tben bearsc. 
I:i :he "atter jase aa expansun :ank =h.ouid be connected, if r*:*- 
sibie at :he hiss^hest p'.'ini. ind :: icsiraoie mav be connected Tirn 
the radiator, vhcn i: v:ll ic. j-jZii ii -la expansion tank and as an 
air esca::e. In some :j.ics in i.::cmpt :s made :o ise the rad'at.r zz. 
:he same riocr v::h :::e :■ ^iler, and ".n-s iimcultv of greeting ^rcnla- 
::on in such systems .::en :n:rr:er*i3 vitn their satisfactory : pera- 
• 1 -. n . S •: m e -^xam p 1 cs . f :h i s m e : n o d . ho '.vever, are given fc r tic 
r:r*e~: :f th'.sc vh. visa :o :rv :ne :ix::er:ment- 



HEATIN't ptjWER OF A ^VATER SIDE. 
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Anrji.er.— \\ v. r.-r. .--^'.'ibsarv :. ;2::ve the sketch, which shows the 
CO i i j u s t a :-< ^ ■' *: ' - *': . -t v ■=:;.. f t he t c p : f : he '.vater back in another 
room. P" r o m Y ' '-' ' '"- ■"■ '■ •"■ ^* ■- » *i -he p i p es b e t -.veen the water back and 
the boiler pip'i- ''.'-'.■''. e^t Arith the :'-:!. The hot water or flow pipe 
runs straight up "" ^ noint just be. .'.v the top of the coil, when it 
»uns to the co radia! pit^/n. The return pipe has a down- 
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ivard pitch from the coil to the branch. The sketch shows a stair- 
way between the coil and the boiler, which necessitates an offset in 
the pipes to pass it. An angle valve is placed at the inlet of the 
coil so that its use can be discontinued when not required for heat- 
ing, and an air cock is placed at the other end of the coil. With 
this explanation of the conditions they are readily understood. No 
data exists giving the heating capacity of watersides, or water backs, 
as they are generally called, but much smaller water backs in 
smaller fire boxes heat the water satisfactorily in boilers of twice the 
capacity mentioned. We think no trouble will be experienced from 
that source. When the room to be heated is on the floor above the 
range there is little difficulty in securing good circulation, but with 
the room on the same floor trouble is often experienced. Circula- 
tion is best^vhen the radiator is well above the boiler, or, as in this 
case, the water back. The difficulty in the present instance can be 
remedied by connecting the flow pipe to the radiator with the hot 
water service at the top of the boiler or running it up from the 
branch nearly to the ceiling and then around to the radiator before 
dropping down and making connection. The air cock must then be 
changed from the radiator to the highest point in the flow pipe. 
Such a change will facilitate the circulation and better heating will 
result. 



A PLAN FOR HEATING BATHROOM. 

From J. I., New York, — I send you herewith plan of a job I have to do, and 
ivish to know if I can heat a bathroom 5x12 feet with radiator connected with 
the range boiler, as shown on the plan. You will notice that E is a i-inch cir- 
culating pipe, being run beyond the radiator as far as the return bend M, the 
return J from there to boiler being }( inch. I propose to open F and G and 
close H to heat the bathroom, and reverse this to keep the bathroom cool in 
summer. C is a ^-inch expansion pipe fron the circulating pipe E, D a ^-inch 
telltale pipe, A i-inch supply pipe from pump to tank and N circulating pipe to 
water front. 

Answer. — To heat the bathroom specified our correspondent will 
need about 12 square feet of radiator surface. A water back or 
water front can usually be relied upon to carry about 50 to 60 per 
cent, more radiator surface than the surface of the boiler adapted to 
use with it. The exact relation of the heating surface of a front or 
back to the amount of radiating surface it will carry has not been 
determined, so far as we are aware. To carry with efficiency an 
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if unnecessary obstructions are not introduced. Of course, if the 
amount of surface proposed be used for heating the bathroom the 
amount of hot water that the boiler can supply for other uses will 
be materially less than it could furnish were the only means of 
escape for heat to be the surface of the boiler itself. 



PIPING TO RADIATOR. 

J*rom J, R. F., Connecticut ^ and J. Q. B., New Jersey ^ we receive letters 
asking respectively for the best method of heating a bathroom from a water 
front and if a kitchen boiler can be utilized for heating a bathroom by means of 
connecting pipes between the boiler and a radiator in the bathroom. 

Answer, — To consider the last question first, the answer is yes. 
To answer the first question, there are some simple rules that must 
be positively observed and will apply to the average case. It is as- 
sumed that the water back and stove have ample reserve power to 
heat the extra amount of water needed. In cases where the bath- 
room is directly above the stove it will not be a hard room to heat, 
and I square foot of radiating surface to every 40 or 50 cubic feet of 
space should prove satisfactory. The radiator must have an air 
cock at the top to let the air out when water is let into it. As a pre- 
caution against getting rusty water into the boiler use lead pipe or 
preferably 5^ or i inch galvanized iron pipe, connecting it with the 
hot water service pipe at the top of the boiler and running direct to 
the radiator. There must be no decline or horizontal runs in this 
pipe, but a positive inclination upward maintained all the way. This 
is to let air pass to the radiator and escape through the cock and to 
provide for an unobstructed flow of water. Another pipe of the 
same size must be as carefully returned from the radiator to the boiler 
and connected with the pipe at the bottom of the boiler that runs to 
the water back. A stop cock should be placed in both the flow and 
return pipes of the radiator to prevent circulation through them in 
summer ^hen the heat is not needed. 



A TESTED SYSTEM. 



From M. S. M., Woodstock^ Vt, — Some time ago I saw published 
in The Metal Worker a plan for heating a small room by means of a 
coil connected with a range boiler. This year I had occasion to 
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40-gallon boiler setting not more than 2 feet from the range. I was compelled 
to use square bends, as the customer wanted a neat Job and has all of the piping^ 
arranged on a board. I am at a loss to know why the job will not work. The 
pipe from the radiator ought to act as a circulating pipe and keep the radiator 
hot, and Vith a good fire there should be no trouble at the boiler. The pressure 
of the water supply is ample to fill all the fixtures. When I found the radiator 
would not heat I shut it ofTf, and since then the customer reports that he can only 
get the water in the boiler hot enough to scald when he has a roaring fire. Can 
the difficulty be in the water back ? I have done a number of plumbing jobs, 
but this is the first that has given me any trouble, and I cannot locate the cause, 
but hope to get some explanation through T/te Metal Worker, 

Note, — It is likely that some of our p.actical readers can help 
this correspondent. The failure of the radiator to heat is probably 
because it is air bound, as no mention is made of a pet cock or air 
valve ill the radiator. To put one in the radiator at the top should 
remove all trouble in heating. If there is a burr on the pipe it 
would obstruct the flow of water through it to some extent. The 
failure of the boiler to heat when the radiator is shut off, except 
when there is an extra fire, points to lack of water back capacity, or 
some defect either in the water back or the two pipes connecting- 
with it. Provision should be made for an unrestricted flow of 
water, of the full volume of the pipes, through them and the 
water back. If the water back used has a partition cast in it 
this may extend too far, or the mold may have "broken down" 
and reduced the waterway, or if the wires and rods used lo 
support the core have not been removed they might produce 
the same result. Under such circumstances the circulation would 
be of such small volume that a large body of water could not be 
heated quickly, and under heavy firing steam would readily be pro- 
duced. If the water back is small and so located in a small fire 
chamber that ashes accumulate quickly and the draft of the smoke 
and gases is away from it, a large supply of water could not be 
heated. The arrangement of the pipes, as shown in the illustration^ 
presents no defects in principle, and the trouble must arise from 
some fault in the piping. 

From F. N. P., Washington, N, /.—In answer to the inquiry of 
" R. J. M.," I would say : Put a stop cock on the pipe from the bot- 
tom of the boiler above where the return from the radiator branches 
into it and he will get circulation through the radiator. 
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HEATING FROM HORIZONTAL BOILER. 

From A. F. E., Philadelphia. — I have sold a number of ranges with hori- 
zontal circulating boilers, and they all make more hot water than is required for 
ordinary family use, the water getting so hot that it is necessary to lei it run off 




Fig. 1.— Pirat Plan. 

from time to time. I have another of these ranges to deliver now in a house 
where the bathroom cannot be heated from the furnace in the cellar. I there- 
fore thought 1 could utilize the hot water, which generally runs to waste, in heat- 
ing this room by means of a coil of pipe supplied from and returning to the 
boiler and water back of the range. Inclosed you will find a rough sketch. Fig. 
I, showing the relative positions of the range, sink, bathtub, &c., also iny idea 
of the proper way of connecting the coil with the boiler — that is, entirely inde- 
pendent from the supply of hot water leading to the other fixtures. The bath- 
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practicable to heat a small room from the water back and boiler of 
a range, and several instances exist where this source of heat is used 
with satisfaction. 2. The arrangement of the pipes connecting heat- 
ing coil with water back and boiler of range is correct, as shown in 
Fig. I. Here the circulation between the back and boiler is fully 
maintained and is direct, while the circulation between the boiler 
and heating coil or radiator is also secured, the descending or cooler 
column -that is, the return water from the heating coil — being ar- 
ranged to flow in the same direction as the same column from the boiler 
to the back. In Fig. 2 the flow pipe, or ascending column, F, is 
taken directly from the water back to the heating coil, on the hori- 
zontal part of which pipe is a branch called a circulating pipe, C, to 
boiler. When starting the fire, the cirdula'ion through pipe*F to 
heating coil will be more rapid than through C to boiler. The water 
in the boiler will become heated by the return water from heating 
coil, as well as the partial circulation through pipe C. As the tem'^ 
perature of the water in the boiler increases, the circulation through 
the heating coil will decrease, and if the temperature of the water 
in the boiler should become equal to the temperature of the water 
in the coil, which is not improbable, the circulation in the heating 
coil will cease. If a valve was placed on the circulating pipe C and 
closed when the coil was used the circulation would be continuous 
and the water in the boiler would be slowly heated by the return 
water from the coil. When hot water is drawn off for domestic pur- 
poses, if the pipes are arranged as shown in Fig. 2, the temperature 
of the heating coil will be immediately reduced, as the hot water in 
the coil is as liable to be taken off as that in the boiler, whereas in 
Fig. I the liability to withdraw the hot water from the coil does not 
exist, and the incoming cold water only retards the supply of heat 
to the coil. The difference between the two plans may be thus sum- 
marized : In Fig. i the heating of the domestic water supply in the 
boiler is not interfered with, and the circulation through the heating 
coil is not liable to be reduced or to cease ; whereas in Fig. 2 the 
heating of the water in the boiler is liable to stop the circulation in 
the heating coil, and the withdrawal of hot water for domestic pur- 
poses and the incoming cold water will tend to cause irregular cir- 
culation between back and coil, and back and boiler. Replying to 
our correspondent's third question, no changes are necessary in Fig. 
I plan to make it work. For the radiating surface a return bend 
coil may be used of i^-inch pipe. The length of coil may be about 
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3 feet 6 inches, eight to ten pipes in hight. The flow and return pipe 
may be of |^-inch pipe, if the coil is not unusually far from the boiler. 
The use of plain or galvanized iron pipe is a matter which nfiay be 
determined from experience when considering the requirements of 
the case. So far as heating the air is concerned, plain pipe is more 
desirable than galvanized pipe, but the latter pipe is presumed to be 
less liable to produce rust in the water for domestic purposes. There 
is no objection to the use of a radiator if preferred. 



BOILER SET IN BATHROOM TO HEAT IT. 

From J. H., Williamsport, Pa, — Can you or any of the readers of The 
Metal Worker inform me whether a hot water boiler attached to a range and set 
upstairs in a bathroom will keep the room at such a temperature as to prevent 
water from freezing during zero weather.'* How near must the boiler be to the 
stove and how far can it be removed from the stove and still circulate ? Also, 
can a boiler stand near the stove and the pipes run up to the bathroom and con- 
nect to a radiator ? Will this plan keep the room warm, and what size radiator 
will it take to heat a room 8 x 8 in size or thereabout, the room being on the 
outside of the house ? 

Answer, — The quantity of hot water surface necessary to heat a 
room 8x8 feet, situated " on the outside of the house " (by which we 
infer that our correspondent means having one side exposed to out- 
side temperature) and 10 feet high is 25 square feet, more or less, 
according to the character of the building, whether very substan- 
tially built or not. About 18 to 20 square feet will suffice to keep it 
warm enough to prevent danger of freezing, and a good sized range 
boiler would have very nearly or quite this amount of surface. Its 
use would, however, compel the maintaining of fire night and day in 
the range. Such a boiler may be made to work well if properly 
connected with the water back when placed one or two stories above 
the range. With such a position the pipes connecting the boiler 
with the water back in the range ought to be i inch to insure good 
circulation. Pipes may also run from the boiler when placed near 
the range and supply a hot water radiator in the bathroom. TJie 
work in either case ought to be done by a skillful man, however, one 
who can take into consideration all the local conditions and provide 
for them as they may require. We do not know that any definite 
limit of distance at which water may be made to circulate through 
a water back and the boiler of a range has ever been established, if 
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Sijch a practical limit exists. If sufficiently large pipes are used for 
connections, it seems from general principles that circulation might 
be secured at a considerable distance provided a proper inclination 
of the pipes could be obtained. The radiation from the pipes cooling 
the water tends to retard the circulation, but the limit of distance to 
which the water would flow before becoming absolutely cold would 
not likely be reached in such domestic apparatus. 



RADIATOR BELOW WATER FRONT. 

Frotn F. P.. East Fairfield, Vt. — Please inform me, through the columns of 
Tlu Metal Worker, if a radiator may be connected with a water front o 




Below Wdter Front. 



where the radiator is on the same floor with the range and where the pipe has to 
run under the floor from the range to radiator. A boiler is used likewise in 
connection with the range. The water is taken from a large tank in a room 10 
feet above the range and radiator. 

Note. — There will be very slow and inefficient circulation through 
a radiator placed on the same floor as a range, and connected to 
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made in our comment upon " A. H. H.'s " letter. The onljr criticiim 
we would make is that havings but one stop cock, as shown in the 
sketch, it will be Impossible to entirely shut off the beat from the ■ 
coil in the upper room, and this would be disagreeable in warm 
weather when the range is being used. By putting another stop 
cock In the riser to the coil all circulation would be practically shut 
off, though to make the stoppage complete it would be necessary to 
put a valve in both the riser and return from the coil. Even as it is, 
the circulation will be very light when the cock shown in the sketch 
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is open ; but we think it would be quite perceptible in warm 
weatlier. Circulation takes place even where a pipe does not make 
a complete circuit, as would be the case if a stop cock were In either 
the flow or return from the coil. This very sluggish circulation is 
caused by a small column of water rising in the center of the pipe, 
and being cooled as it ascends, drops down the sides of the pipe. 
Another way to sliiit ofif tlic coil by using one stop cock would be to 
fill the coil with air during the summer months. 



UTILIZING SURPLUS HEAT. 
From ExpBRiMENTER, Pennsylvania. — Having been a reader of 
The Melal Worker for upward of 18 years and gleaned many good 
ideas from its pages, 1 have concluded to describe some of my ex- 
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radiator in another room, using a globe valve to shut the water off from hot water 
'boiler and leave the cold water pipe open. Will this give me circulation through 
the radiator ? 

Answer. — We reproduce our correspondent's sketch in the en- 
graving. Radiators placed below the water front, as shown, do not 
generally give satisfaction so far as circulation is concerned. If 
the bottom of the radiator were placed above the top of water front 
and the flow and return pipe between back and radiator connected 
up without traps, satisfactory circulation would be attained. The 
valves may be placed as shown by our correspondent, but care 
should be taken not to leave the two valves shut at the same time, 
because such an occurrence would cause steam and water to be 
blown into the supply tank or steam might be produced in water 
front to the extent of allowing it to become overheated. 



HEATING RADIATOR OR BOILER. 

From A. H. H., Ludlow ^ Mass. — I wish to inquire if a system for heating a 
room from water front will work if I take the supply direct from the range by a 
Y-branch at the side opening in the boiler instead of from the top of the boiler, 
shutting off the boiler entirely and using the hot water for heating only. On 
the other hand, when a hot water supply is required, can I shut off from the 
coil and let the water circulate through the boiler as usual ? 

Anstver. — Our correspondent proposes to divide each pipe con- 
necting the water front and boiler, running one branch of the flow 
and return direct to the radiator in the room above, and the other 
branches to the range boiler in the usual manner, so that by the use 
of stop cocks the water can be used either for heating purposes or 
household supply. This is practicable, and would give excellent 
results, as either the radiator or the range boiler may be shut off 
and the full efficiency of the water back secured for whichever is in 
use. 



From G. F. S., Washington, D, C. — I wish to inform "A. H. H.** that the 
plan he refers to will work better than any other in use. All he has to do is to 
put a stop cock between the boiler and rising pipe, as shown in the sketch sent 
herewith, and he will have perfect control over the circulation. The boiler will 
get hot from the return water after passing through the coil. 

Note, — The sketch sent by our correspondent is reproduced in 
the accompanying illustration. What he says bears out the remarks. 
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upstairs. On opening this cover and closing the damper in square 
pipe, the hot air was thrown into the dining room. The result was 
quite gratifying. As the family did not use much hot water and the 
fire waskeptburningbriskly at all times, the water in the boiler boiled 
and at times generated steam. The thought suggested itself that a 
coil could be placed upstairs, and by leaving the door to back room 
open assist in keeping it warm. After some search a second hand 
coil, consisting of 40 feet of i-inch pipe, was secured. This was 
rather more pipe than was requisite, but being averse to spending 
any time on alterations I concluded to risk it. The coil was placed 
in position and a tee was placed on the cold water pipe from the 
boiler to the water back, and a pipe with two 45^ ells carried high 
enough to clear the other pipes, thence up through hot air pipes and 
connected with bottom pipe of coil, which made the return pipe. At 
B another tee was inserted and carried up alongside of return pipe 
to top of coil, and connected with a reducer tee to coil. Here a X- 
inch pipe was attached and extended to bathtub, primarily as an air 
vent, but later developed into a luxury, as a tubful of hot water 
could be drawn in 15 minutes. On flow and return pipes globe valves 
were placed to cut off circulation when desired. From the accom- 
panying sketch it appears as though the connections were direct ; 
such is, however, not the case. The coil stands parallel with the 
partition and was drawn thus to obviate the necessity of making 
another view, and there are eight angles and ells on both flow and 
return pipes. The result exceeded expectations as far as heating the 
two rooms was concerned, but in a family where considerable hot 
water is used it would not prove quite so satisfactory. A coil con- 
sisting of the same number of feet of |^-inch pipe would have been 
a perfect job. I trust this experiment will be of some service to a. 
brother chip. 



HEATING WITH KITCHEN BOILERS. 

From H. M., Elizabeth, N. J. — I present herewith a sketch of a 
proposed arrangement for heating a bathroom, and will be glad to 
have the readers of The Metal Worker express their views as to- 
whether it will work satisfactorily and suggest any changes that 
would improve it. There is nothing new in putting the kitchen 
boiler upstairs in the bathroom or the bedroom to warm it during^ 
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the cool season, as it is done frequently in different parts of the 
country. The objection, however,is that in the hot weather it makes 
the bedroom warmer than desirable, and if placed in a small bath- 
room will make it disagreeably hot. To put a radiator connected 
with the kitchen boiler in the upper room will accomplish the same 
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result SO far as warming is concerned, but would cost about the 
same as an additional boiler to be placed in the upper room to be 
used when desirable ; consequently I have designed the system 
shown. I propose to support in the corner of the bathroom, just 
above the bathtub, an additional boiler to the one used in con- 
nection with the range in the kitchen, piping it as shown. I bring 
the cold water supply from the cellar up and connect with both 
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boilers, putting stop cocks at E and F. I connect the hot water 
service pipes from both boilers to the general hot water service piping 
of the building, putting stop cocks at B and C. By this means I 
can shut ofi the water supply from either boiler that is not in use, so 
that when the upper boiler is used in the winter season I can shut 
off the stop cock E on the lower boiler and prevent the water it may 
contain from being forced from it through the system. Closing the 
stop cock B prevents a circulation passing down through the lower 
boiler and down through the water back, making the upper boiler 
work entirely independent of the lower one. In order to prevent a 
circulation through the upper boiler during the summer season Stop 
cocks are put on the circulating and return pipes at A and D. I"as- 
sumc that when these two cocks are open the circulation will take 
place through the upper boiler without going through the lower 
boiler, and would like to ask if it will be necessary louse a stop cock 
on the pipe between the lower boiler and the water back at the point 
marked G. This will make a good many stop cocks, and if not used 
intelligently the expansion when heat is applied to the cold water in 
the system might wreck some part of it. If tiiere are any means by 
which some of the stop cocks can be omitted I shall be glad to re- 
ceive suggestions from the readers of Tke Metal Worker. 



From E. C. S., Holyoke, Mass. — I have been waiting to reply to 
the inquiry of "H. M." until I could look over a similar job some 
distance from here which I once saw and could talk with the people 
who lived in ihe house and the man who did the work. Using a 
boiler to heat an upper room has been proven efficient, in fact, too 
much so in summer, and the novelty of the proposed plan is the use 
of two boilers. Where the fire and water back have suificient power 
to heat the necessary water a radiator in the upper room is preferred 
as more sightly, and the piping arrangement that is most satisfactory 
takes the hot water from the top of the boiler to the radiator and 
returns the water to the lower water back connection. 

The job I visited hsd two boilers and two ranges. There was a 
range and a boiler on the ground floorkitchcnandalsoin the kitchen 
immediately above in a two-family house. This house has been 
occupied by one family for several years and, in order to supply hot 
water to the upstairs fixtures, the upstairs boiler has been connected 
with the downstairs water back just as "H. M." proposes, by run- 
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ning pipes up and connecting with the pipes between the boiler and 
water back, and when the stop cocks at the top of the lower boiler 
are closed there will be no need of a stop cock on the cold water 
pipe from the lower boiler. The proposed use of two boilers should 
prove satisfactory if the stop cocks are controlled intelligently. 



HEATING RADIATOR BELOW RANGE BOILER, 

/'>(?»f E. J. A., Carrolltown, Pa, — I would like to get a little information in 
regard to heating my shop with hot water. My shop is in a basement and I 
had intended to have the pipe connected with a kitchen boiler which is on the 
next floor above. What I would like to know is, would the water circulate 
through the pipes ? What makes me think that it would not is that the hot 
water is on top and the cold water in the pipe below would not let the hot water 
down to do the heating. 

Afiswer. — It is doubtful if a very large shop could be heated 
from a kitchen boiler. An increase in the heating capacity of the 
water back in a stove might add to the complications rather than re- 
lieve them, by causing steam to generate if the circulation was slow. 
Examples of heating kitchen boilers located in a basement below a 
water back have been shown in The Metal Worker^ and if a boiler 
can be heated below the water back it is reasonable to suppose that 
a radiator might be heated if placed below the boiler with which 
it was connected. The size of the shop and the size of the radiator 
would have an important bearing on its success. The method of 
piping would also be an important factor in securing a circulation 
that would insure successful heating. 



Fro7n H. & O., Denniso7i, Iowa, — I contribute the following 
answer to " E. J. A.," who asked how to heat his shop with a radiator 
below a coil. If he will carry his flow pipe up from coil to an ex- 
pansion tank above the coil and enter the expansion tank on the 
side, then drop from the bottom of the expansion tank to the top of 
the radiator, and bring the return from the bottom of the radiator 
back to the stove coil, he will have a perfect working system without 
noise. He must keep the water in the expansion tank above the 
entrance of the flow pipe, so it can circulate. An air cock should be 
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used on the top of the radiator to keep it free from air. Then he 
will have what is known as the Baker system, as I understand it. I 
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Heating Radiator Below Range Boiler. 



submit herewith a sketch so he can understand better what I al- 
lude to. 



From C. M. L., Utica^ N. Y. — I have just finished reading *• H. 
ii O.'s" description of a system for heating with radiator below a 
range boiler. It seems to me that if "E. J. A." follows the details 
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given he will be seriously disappointed in the results. The illustra- 
tion shows the bottom of the radiator to be one and a half times 
lower than the normal water line in the tank is higher than the 
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Fig, 1.— The System That Is Under Discussion. 



water back. In other words, three-fifths of the total hight of the 
water column is below the water back. Now the only motive power 
in hot water heating is the difference in weight in the two columns 
due to the difference in the specific gravity of cold and heated water. 
It is readily understood that when the system illustrated in Fig. i is 
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filled with cold water before any heat is applied the water will not 
circulate, both columns being at equilibrium. Applying heat in the 
water back and heating the water in H decreases its density or 
specific gravity, and it is immediately forced upward by the pre- 
ponderance of weight of cold water in C and C, and a circulation is 
commenced. This circulation, however, will cease just the instant 





Fig. 2.~Sca]e8 lUustrating Principle Involved. 

the water in C becomes warmer — that is, lighter — than a correspond- 
ing column of water in H', for then, the weight of the water in 
H' being in excess of that in C, that portion of the system would 
circulate, if it could circulate at all, in the opposite direction. We 
then have two forces working against each other and resulting in 
equilibrium — that is, no circulation. This may be illustrated by 
conceiving the water as being balanced by weight as illustrated in 
Fig. 2; then C + O will equal H + If/ If the expansion tank were 
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carried high enough a point'would be reached where the weight of 
C + O would exceed that oi H + H\ and the circulation would 
then take place. Again, granted the proper elevation so that the 
circulation is established, the air cock illustrated and alluded to is 
unnecessary for the radiator, as all other portions of the system will 
free themselves of air through the vent outlet of the expansion tank. 



HEATING FROM WATER BACK. 

From W. M. W., Utitz, Pa. — I am a reader of The Metal Worker and 
see many plans of heating with hot water which are of interest, and now I have 
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Fig, 1.— The Proposed Piping Arrangement. 




some work in view on which I would like a little information. I wish to heat a 
room with hot water and propose to pipe the job as shown in Fig. i, and would 
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like to know if there would be a circulation through the radiators when the 
globe valve at A at the top of the boiler is shut off. There is very little hot 
water used from the boiler and the globe valve at A will shut the boiler out of 
the system. The pipes which supply the sink and the bathroom are connected 
as shown. I know from experience that I can make all the hot water that is 
needed. A No. 7 large square portable range is used for the work, and I have 
reinforced the water back as shown in Fig. 2. The water back has a horizontal 
partition extending from one end nearly to the other. The return pipe from 
the system connects at one end below this partition. Just over the return 
opening is the hot water outlet, but this I have plugged, and have tapped the 
water back on the top as shown. A nipple connects this opening with 
an ell, which is connected by another nipple to a tee, from which the 
flow pipe is taken. I have tapped the opposite end of this water back for 




Fig. 2.— Water Back Beinforced for Heating. 



a J^-inch pipe which runs across the end of the fire chamber and then the 
length of the fire chamber, where it takes a turn and connects with the tee, 
thus reinforcing the heating power of the water back. By tapping the water 
back on the top it affords a relief, so that there would be no accumulation of 
air or steam at any time in the water back. I have also placed a relief pipe at 
the highest point in the system, which connects with the tank on the floor above 
the range. 

I should also like to know why the upper coil in the heating system shown 
in Fig. 3 is the last to get hot. This system works perfectly as far as heating 
is concerned, but I do not understand why the upper coil does not get hot first. 

Answer. — There will be no difficulty in securing circulation 
through the radiator shown in Fig. i when the valve A is closed^ 
shutting off the hot water from circulating through the boiler. If 
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only a small quantity of water is drawn out at the sink or in the 
bathroom it will make but little difference in the heating system. 
If any considerable quantity of water is drawn off it will naturally 
be replaced with cold water and will reduce the efficiency of the 
heating system until the water has become heated. The method of 
reinforcing or increasing the capacity of the water back shown in 




Fig, 8.— Lower Radiator Heats First. 

Fig. 2 should be very efficient, and is worthy of remembrance by 
those who occasionally have trouble in furnishing a sufficient quan- 
tity of hot water. 

The fact that the system shown in Fig, 3 heats satisfactorily 
makes unnecessary any changes in the piping, though a more even 
distribution of the hot water would be effected by the use of i^- 
inch pipe in the flow and return up to the point where the branches 
are connected or ^-inch branches were used. Some practical 
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authorities on hot water heating limit a trombone coil when used 
for a radiator to 100 lineal feet of i-inch pipe, and when more must 
be used prefer manifold fittings to secure quick circulation and even 
heating, as they reduce the travel and the friction. In this case the 
lower radiator or coil heats owing to the larger body of cold water 
in it reaching the water back more readily when the fire starts cir- 
culation. As the heated water flows out the cold water enters, and 
it is not uncommon for the circulation to establish a short circuit 
when the piping is not arranged to prevent it. In this case, the 
pipes being all of one size, there is nothing to force the flow to be 
distributed and the return to be drawn alike from both coils. If 
dissatisfaction had been reported the flow of hot water could be 
readily controlled in this case by partially closing the valve on the 
lower coil, forcing more water through the upper coil. 



CHAPTER XII. 
RADIATORS HEATED FROM COILS IN STOVES. 

Coils are frequently used in stoves for heating water for use in 
radiators in other rooms than those in which the stove is placed, and 
their use has been attended with satisfaction when the heating ca- 
pacity of the stove, the size of the coil and the size of the radiator 
have been correctly proportioned. In piping the same rules must 
be observed as those given for radiators connected with kitchen 
boilers, but an expansion tank will always be necessary. 



AUXILIARY HEATING SYSTEM. 

Front A. B., Cleveland, Ohio, — Can a hot water tank be left out and a hot 
water radiator substituted to heat a bathroom ? Is there any objection to pass- 
ing a double ** S ** wrought iron pipe into fire pot of hot air furnace, and then 
carrying the same to a hot water radiator in hall, and thence to kitchen range, 
and thus having two radiators for carrying supply of hot water, besides using 
them for aiding the hot air furnace to heat the house ? Also what objection, if 
any, is there to having a modern appliance using gas burners for heating water 
for bath purposes in summer ? 

Answer, — A radiator may be substituted for a hot water boiler or 
tank, and will circulate from back in kitchen range if placed above 
the range. The flow from back may be connected to opening in 
radiator at bottom or top of it, and the return from radiator to back 
should be taken from bottom of radiator. The hot water supply 
pipe should be taken from top of radiator, and the cold water sup- 
ply can be connected to some point on the return pipe between radi- 
ator and back. This cold water supply pipe can be taken from tank 
or town water supply, either of which will provide for expansion, the 
pressure in radiator and back being the same as the pressure due to 
tank or town supply. 

A coil of pipe, or what is termed a water back, may be placed in 
fire pot of hot air furnace. If the furnace is in cellar below back 
in kitchen range, connect the flow pipe from coil in furnace to re- 
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turn opening or lower opening in back in range, and continue the 
return pipe from radiator to return opening in coil or back in fire 
pot of furnace. The accompanying sketch gives a general idea of 
the principles on which the pipes may be arranged. When the 
kitchen range is not in use the circulation passes through the back 
from coil in furnace to radiators, and the valve in pipe A should be 
closed. This valve in pipe A need only be opened when the kitchen 
range is used alone and there is no fire in furnace. The reservoir 
for hot water is of much less capacity in two radiators than in an 
ordinary boiler or tank. There is no objection to the use of hot 
water heaters with gas burners for bath purposes in the summer. 

In the cut the double lines denote flow or hot water pip s, and 
the heavy single lines return or cold water pipes. A is return pipe 
to range water back with gate valve ; B, water back in range ; C, 
pipe coil in furnace fire pot ; R R, radiators with angle flow valves 
and gate return valves ; H, hot water supply to bathtub ; W, cold 
water supply from tank or street main. 



EXPANSION TANK AND RANGE BOILER. 

Frofn T. O. M., Adams, N, K — I see in Tke Metal Worker recently plans 
for setting range boilers in which you illustrate an expansion tank or something 
of the kind. How would you arrange pipes to make them entirely safe where 
the boiler is connected with the city water works, the pressure being 50 pounds 
to the square inch ? 

Answer. — When the water supply to the boiler is connected with 
the city or pressure mains, and the water back in the range and the 
boiler are used for heating radiators and for domestic purposes, the 
expansion tank is not necessary, as the pressure in the radiator, 
boiler or water back will not exceed that in the mains, and the ex- 
pansion of the water can act against this pressure. If the desire is 
to avoid pressure a supply tank should be used connected to the cold 
water supply pipe to the boiler, and with ball cock to regulate the 
supply to the tank from the pressure main. This supply tank wil. 
act as an expansion tank. By this means the heavy pressure on the 
pipes within the building is obviated. Where a boiler is not used 
and the water back is used for heating a radiator on a heating system 
that is filled once, and then a continual supply shut off, an expansion 
tank must be provided. 



I$3 HEATING ROOMS FROM KITCHEN BOILER. 

square feet of heating surface that i square foot of fire surface in a 
coil will heat varies from zo to 30 or more feet with different author- 
ities. Using 35 for an example and allowing for some cooling in the 
flow and return pipes, there should be 6 square feet of surface in the 
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heating coil. If a coil was used 12 lineal feet of ij^-inchpipe would 
be required. A general impression prevails that a coil should be 
cone shaped and should not come in contact with the coalsfor dura- 
bility and highest eificiency, but should be suspended just above 
them, subject to their radiant heat and the full play of the flame and 
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hot gases. The device of our ambitious young friend is open lo 
some criticism owing to its being partly in the fire, and it is just 
possible that it will lack the necessary heating surface and power. 
Another important point to be considered is the grate area. Jf no 
other service was expected of the fire than the heating of the coil 
and the stove was covered with a material to retain the heat gener- 
ated and a steady fire kept up it is probable that no difficulty would 
be experienced in heating the upper room. If the stove has been 
selected as being just of the right power for the lower room the 
extra work will be too much for its capacity. 



HEATING STORE FROM COIL IN STOVE. 

From W. W. W., Casopoiis, Mich. — We have a store room, 24 x 70 feet, 
facing east, in a brick building, and it also has brick buildings on each side. Our 
tin shop is up stairs, at the front end, and is 24 x 28 x 14 feet in size. I would 
like to know if I can neat it with hot water by putting a 20-inch coil of i ^-inch 
pipe in a wood stove that is down stairs, and if so, how much of the coil would 
I need to supply the amount of radiation I would have to heat the shop. Do 
you think it would be economical to heat it by this method ? 

Answer, — Our correspondent will require in the stove about lo 
square feet of fire surface in pipes, or about 23 to 25 lineal feet of 
i^-inch pipe — that is, a coil fivQ high of i^-inch pipe, by about 20 
inches in diameter — to supply the amount of radiation required in 
the tin shop mentioned. Space should be left between the pipes in 
the coil, so that the heat will come in contact with the greater part 
of the surfaces, and the pipes should be well inclined. Heating the 
tin shop, which is above the stove in the store, by hot water circula- 
tion can be easily done, and it is certainly more economical than an 
extra stove in the shop. 

FURNACE COIL AND CONSERVATORY. 

From E. & H., Oshawa^ Ontario. — In connection with a dwelling house 
in which we have placed a hot air furnace, the owner put up a conserva- 
tory, 40 X 12x7 feet high, forming a leanto against the east side of the dwell- 
ing, which he proposed to heat by hot water by placing a coil of pipe in the 
furnace. Now, what size coil will be required, or what rule is there for deter- 
mining the amount of surface to be exposed to the fire to heat a given number 
of cubic feet of air ? 

Answer. — The application of the cubic foot rule in apportioning 
heating surface requires so much personal judgment, even in house 
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heating, that many authorities discard it altogether. In greenhouse 
heating it is seldom or never used, the heating surface required be- 
ing computed from the glass surface exposed, i square foot of heat- 
ing surface being used for 2, 3 or 4 square feet of glass surface, ac- 
cording to the temperature of the water in the heating pipes. In the 
greenhouse mentioned there is, let us assume, an exposure of 760 
square feet of glass surface, and in order to make sure of its being 
heated, with the water at a temperature of 160^, i square foot of 
heating surface will be calculated to heat 2^ square feet of glass 
surface. Consequently about 300 square Yeet of heating surface will 
be required in the greenhouse. The heating capacity of coils placed 
in hot air furnaces varies very materially, so that the use of any rule 
to determine this has proved unsatisfactory, except when used with 
considerable judgment. An approximate rule, which has given sat- 
isfaction, is to allow I square foot of coil surface to 30 square feet 
of heating surface. In this case a coil containing 10 square feet of 
surface would be required, and 2-inch pipe is the best to use to con- 
nect with the piping necessary to supply the amount of heating sur- 
face required. About 1.6 lineal feet of 2-inch pipe are required to 
give a surface of i square foot. In heating greenhouses and con- 
servatories the heating surface is generally placed in coils either 
along the walls or under the flower benches and less than 2-inch 
pipe is seldom used, while many advise the use of 4-inch pipe. 



HEATING RADIATOR WITH FURNACE. 

From I. J. N., Bethlehem^ Pa, — I have used with excellent suc- 
cess a far cheaper arrangement than a coil, which is a section of a 
radiator, and where several square feet of surface are required two 
to three sections may be used. In order that the use of the radiator 
or water heater may be better understood I submit a sketch of the 
dome of a cast iron furnace, with sections of a three-column radiator 
connected together, and with the flow and return connections. Radi- 
ator sections can be bought of different hights, and I have used in a 
number of instances three-column radiators that were 18 inches high 
and exposed about 2/3 square feet of surface per section. This will 
give about 7 square feet of surface in a water heater built of three 
sections an this plan. I have estimated the value of this character 
of heating surface in a hot air furnace the same as the ordinary prac- 



HEATING KOOM& FROM KITCHEN BOILER. 



I*i5 



tice of estimating the value of beating surface in house hcatinf^ boil- 
ers, which is abuut 12 feet of radiation to t square foot of surface ia 
the heater, so that a water heater of this size would carry 84 feet of 
radiation. This, however, is a conservative rating, and a much 
greater amount of surface can be safely carried. I would advise, 
however, that each man use his judgment in estimating the heating 
power in accordance with the size of the fire pot and the size of the 
combustion chamber in which such a water heater is used. If such 
a heater is used in a fire pot that is 30 inches in diameter, and the 
combustion chamber is large, it is probable that each square foot of 
surface would carry 20 to 30 feet of radiation. Those who are 




familiar with pipe fitting and the use of radiators can readily see that 
a water heater made out of a radiator is far cheaper than one made 
of pipe. 



HOT WATER SUPPLY AND HEATING A BARN. 

Following is the method of heating and supplying hot water for 
a barn designed by F. C. Weiant & Co.: An elevation of the system 
of piping is given in Fig. i, show how the stove is arranged for heat- 
ing the water which is use^l for heating the radiator in the coach- 
man's room, shown in Fig. 2, and in the waiting room on the lower 
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floor. The stove isof the sheet iron construction, i6inctiesin diam 
ter, the fire bricks which ordinarily line the chamber having been i 




Fig. 1.— Elevation Showtoe Heating ApparatUB. 

moved and a coil composed of 17 lineal feet of i^ inch pipe being 
substituted for them. This coil presents about 9 square feet of heat- 
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ing surface, and owing to the fact that to protect the sheet iron body 
of the stove the coil is packed in fire clay it is calculated that i 
square foot of surface will take care of about 15 feet of radiation, 
and counting the surface exposed in the piping to the expansion 
tank and in the radiators and the piping to them, and the fact that 
tliese pipes are exposed for heating the barn, the total amount of 
surface exposed by them is about 120 feet, a 36-foot radiator being 
placed in t!ie coachman's room and a radiator having 40 square feet 
of surface being placed in the waiting room. 

The upper part of the stove body is reduced by means of a cast 
iron ring to 14 inches in diameter. In this portion of the body a 
coil composed of ten loops of ^inch pipe is placed. This coil con- 
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Fig. 2.— Coachman's Room, with Radiator and Expansion Tank. 

tains 37 lineal feet, exposing about 8 square feet of heating surface^ 
and is used for heating a 40-gdllon boiler. It is ordinarily figured 
that a coil exposed above a fire will heat from 25 to 30 feet of radia- 
tion per square foot of surface, and from one-half to two-thirds as 
many gallons of water as it will carry feet of radiation, but owing to 
this coil being suspended so high above the fire it is estimated that 
I square foot of surface would not heat more than 10 to 12 feet of 
radiation, depending upon the condition of the fire. This would 
equal about 80 to 96 feet of radiation ; and calculating that it would 
heat one-half as many gallons of water as feet of radiation, it would 
seem that a 40 gallon boiler is about the right tax for the coil, and 
in this instance there has not been any difficulty at any time in 
securing an ample supply of hot water for tempering the watei at 
the drinking trough, for, supplying the lavatory in the coachman's 
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room and for tempering the water for washing the carriages so that 
the varnish is not cracked. This supply of hot water for washing 
the carriages and for drinking is also of great comfort to the coach- 
man in his work and to the animals being watered. 

At the carriage wash a combination fixture is used so that either 
all cold water or all hot water oi tempered water can be supplied as 
desired. A draw off cock is placed on the pipe where the return 
from the boiler connects with the heating coil, and there is also a 
liraw off cock on the return from the hot water heatingsystem at the 
lowest point, so that in case of necessity the hot water service and 
the heating system can be thoroughly drained. The expansion tank 
is connected with the return of the radiator in thecoachman's room, 
and a circulating pipe is carried from the flow pipe to this radiator 
to the pipe of the expansion tank, as shown. This is to provide a 
circulation of water to prevent the possibility of the expansion tank 
freezing and putting the system under a pressure, when the expan- 
sion from heating the water might be sufficient to wreck the system. 



HEATING A BARBER SHOP. 
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From W, F. S., Bayfield, Wis. — I send herewith a plan, shown in Fig. 
of n barber shop which the proptietor wishes to have heated with hot water 
from his bath boiler. The building is 13 feet front, 31 feet deep and has a g- 
foot ceiling. It has two stories and is plastered, but the upper rooms are not occu- 
pied. The front is mostly of glass, amounting to a space 7x13 feet. On the plan 
there is shown a 66-gaIlon galvanized iron boiler and a 16-inch Wilks heater. 
The heater is lapped on the top for two i J^-inch connections, and tapped on the 
sides near the bottom wiih four I ^ -inch holes. Where is it best to connect 
the flow pipe — from the lop of the boiler or from one of the unused holes in the 
top of the heater ? Where should the return pipes be connected ? What siie 
of pipe should 1 use for the flow and return from the heating coil, and where 
should the healing coil be placed? What shape and size should the heating 
coil be ? It will be noticed that the back part of the building is divided into 
three rooms, two of which are bathrooms, and that the partition is only 7 feet 
high, leaving a space of 2 feet between the top of the partition and the ceiling 
for a circulation of air. The building faces north, and the space along the 
west side Is occupied by chairs for the wailing customers. 

Answer. — Considering the amount of heating surface that will 
be exposed by the heater, the boiler and the piping to and from the 
heating coil, it is quite probable that a coil, placed along the north 
end of the room, exposing 100 feet of surface, will be ample to 
secure a comfortable temperature. In order to make the circulation^ 
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easy a ij^inch flow pipe will probably be best. This should run up 
to a point a few inches below the ceiling, as shown in Fig. 2, where 
it should run into a tee in the top of which an air valve should be 
connected. From the side of the tee a flow main of the full size 




Fig- 



should be run over to the heating coil. It is quite probable that a 
radiator will be more ornamental and satisfactory, but either a 
manifold coil made of i-inch pipes or a return-bend coil made of 
i)^-inch pipes will render good service. The return from the 
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Fig. t.— Method ot Piping. 

radiator can readily be run along the floor on the west side, back of 
the waiting chairs, and where it comes into the small room where 
the heater and boiler are located it can be run across and connected 
at one of the openings in the side of the heater. Two lineal feet of 
ij^-inch pipe exposes i square foot of heating surface, and if a 
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radiator exposing 100 square feet of surface is used 200 lineal feet 
of pipe will be required. If i-inch pipe is used 3 lineal feet of pipe 
exposes i square foot of surface, and 300 lineal feet of i inch pipe 
will be needed. As the water heater will be connected to the boiler 
any expansion of water will work against the supply to the boiler 
whether that be city pressure or tank pressure, and an expansion 
tank will not be necessary. 



From \V. F. S., Bayfield, Wis. — I would like to ask another question in 
reference to heatino^ the barber shop about which I asked for assistance an.d 
received it. Would a quicker and better circulation result if the flow pipe was 
highest at the downward turn just above the heating coil and at a pitch from 
the air valve to that point where it now has a fall ? This would make the air 
valve lower than the elbow above the coil and would necessitate the air valve 
being changed to that point. • 

Ansti'cT. — It is quite possible that very little difference would 
result from changing the pitch of the pipe in the plant discussed. 
The idea of having a fall from the point where the air valve is 
located is based on the fact that the water will be hottest when it 
reaches this point, and from there it will cool and consequently 
have a tendency to fall away, inducing a better circulation than if 
the cooling water had to flow up hill. In larger plants, with a 
longer run of pipe, it is the general opinion that it is best to have a 
fall from some high point. 



From W. F. S, Bayfield^ Wis. — The hot water heatirg job 
which I placed in a barber shop in accordance with instruction 
received in The Metal Worker is giving entire satisfaction with the 
mercury from 10 to 15 degrees below zero. 



HEATING A BAPTISTERY. 

From E. & R., Walton^ N. F. — We were called upon to do a job 
in the Baptist church here, a description of which may interest j'our 
readers. The tank was about 4x6 feet in size and was ordinarily 
filled about 3 feet deep with water. As a cheap and effective job 
was wanted, we endeavored to meet the requirements in the follow- 
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ing manner: We took a small box stove for wood and put a coil 
around three sides of it and connected the coil direct with the tank, 
the same as we would a hot water boiler. The result was good and 
the job has given perfect satisfaction ever since, doing the work 
quickly and well. We provided a draw off cock at the lowest point, 
so that the system can be entirely emptied and left free so that it 
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!How Should a Baptistery Be Heated f 

ivill not freeze. The sketch shows the manner in which the pip^ 
coil was placed in the stove and the manner in which it was con- 
nected with the tank. The coil in the stove was made of i-inch pipe 
^nd the main and return pipes were made of i^-inch pipe. 



THE END. 
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